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EXPERIMENTS ON THE ACTION OF FLAME. 
LESS EXPLOSIVES UPON FIRE DAMP 
AND COAL DUST. 


Wk have been favored by the North of England In- 
stitute of Mining and Mechanical Engineers with a 


copy of the report of the proceedings of their flame- | 


less explosives committee. 

The committee has just concluded a lengthy series 
of experiments, which were commenced as far bac’ as 
March, 1892, with a view to determine the reliability 
ot the various so-called safety explosives. The ques- 
tion is of vital interest to the miner; and the periodi- 
c:l oeeurrence of explosions for which no assignable 
ciuse is fonnd suggests that many of the so-called 
flameless explosives which are in use are misnamed, 
and are therefore a constant peril to the miner. The 
results of this investigation prove that, contrary to 


land unstemmed shots. For the purpose of experi- 
|} ments with coal dust, six angle irons were riveted in 
pairs to the sides of the tube (Fig. 11). Brown paper 
frames (d, e and f, Fig. 12) were placed upon the angle 
| irons and maintained in position Sy means of wooden 
| pins foreed through the frames into holes (spaced at 
intervals of 3 inches) made in the angle irons. Three 
| frames were provided, numbered progressively 1, 2 and 
3, commencing from the cannon; they were each 6 
feet long and the width varied with that of the tube. 
The frames were fixed so as to intercept a line passing 
through the axis of the bore of the cannon. 

The coal dust was placed upon one or all of these 
frames, or strewn along the bottom of the tube, if the 
experiment was to be inade upon coal dust “in situ.” 
If the experiment was made upon coal dust ‘in sus- 
pension,” the fan was revolved for about 30 seconds 
| before firing the shot. 
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— of first ignition of gas mixtures occurring many 
eet distant from the cannon are interesting features 
in the inquiry. 

Knowledge of this extensive subject—explosives—has 
only been obtained at the cost of much labor and ex- 
penditure from properly conducted experiments, and 
there still remains much to be done. Interesting re- 
|sults might be obtained by firing shots through a 
space containing atmospheric air into a chamber con- 
taining gas or coal dust mixtures. Many varieties of 
coal dust have not yet been tested, and little is known 
about the propagation of coal dust ignitions, By 
means of a constant current of air and coal dust, many 
interesting experiments might be made, and much use- 
ful knowledge gained. 

All the safety explosives ignited mixtures of coal gas, 
and consequently the experiments are not included in 
the following epitome of results. The experiments 








APPARATUS USED FOR TESTING FLAMELESS EXPLOSIVES. 


the general opinion, there is not one of the commer- | 


The pit gas was obtained from a Northumberland 


| with coal dust in situ are also excluded, as none of the 


cial explosives that is flameless—that is to say, they | colliery and contained 78 80 per cent. of combustible | safety explosives ignited such mixtures. 


are at any time liable to ignite explosive mixtures of | 
gases and air, or of coal dust and air, or of all three. 
The apparatus consisted of a long, wrought iron 
tube in which was placed the mixture of gas and air 
or the coal dust to be tested. The tube was open at | 
one end, and at the other end was closed by a plate} 
into which was fitted the end of a “ 
which the flameless explosive was fired, the Game, | 
should there prove to be any, passing into the gases, 
ete., in the tube. 
recoil upon being fired. 
intervals of 10 feet, through which the effects of the 
explosion on the contents of the tube could be watched. | 


In the cuts will also be noticed the fan by which the | been clearly demonstrated. 
contents of the tube were agitated, together with the | 
gasometer, piping, valves, etc., for charging the tube | 


with the various gases and mixtures upon which the 
experiments were made. 
The experiments were carried out with both stemmed 


The cannon was made capable of | 
Peep holes were provided at 


gas. The coal dust was obtained from the coal screens 
of the same colliery. 

In summing up the results of its investigations, the 
committee says : 

The results of the inquiry point very conclusively to 
the unreliability of all of the safety explosives; con- 


cannon,” from | trary to the general opinion at the time when these | series of experiments (exclusive of those with cos 


experiments ere commenced, it is proved that no ex- | 


Bellite.—No ignition occurred in the 45 experiments 
| made in explosive mixturés of pit gas. There was one 
|ignition in 7 experiments made in mixtures of pit gas 
land coal dust; and there was one ignition in 20 experi- 

ments in coal dust in suspension. 

There are only two instances throughout the whole 
al gas) 
where a mixture was ignited by stemmed shots. These 


plosive is flameless, and that all are capable of igniting | occurred with bellite and westfalit in explosive mixt- 


gaseous or coal dust mixtures, 

Very interesting results have been obtained during 
the course of this inquiry. First, the sensitiveness to 
ignition of coal gas, as compared with pit gas, has 
Secondly, the presence of 
flames in an explosive gaseous mixture has been 
proved (the flames someiimes being first observed at 
points several feet remote from the cannon), without 
ignition of the gaseous mixture ensuing. The retard- 
ed ignitions of explosive mixtures of coal gas and the | 


ures of pit gas and coal dust. 
CONCLUSIONS. 

The lengthy series of experiments, which have oc- 
cupied the attention of the committee since March, 
1892. appear to establish the following conclusions : 

1.—The high explosives (ammonite, ardeer powder, 
bellite, earbonite, roburite, securite, and westfalit) on 
detonation produce evident flame. 

2.—The high explosives are liable to ignite either in- 
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flammable mixtures of air and fire damp—or air and 
coal dust—or air, fire damp, and coal dust, and there- 
fore cannot be relied upon as insuring absolute safety 
when ased in places where such mixtures are present. 

3.—The high explosives are less liable than blasting 
powder to ignite inflammable mixtures of air and fire 
damp -—air and coal dust—and air, fire damp and coal 
dust. 

4.—The experiments have shown that ignitions of 
mixtures of air and coal dust, with or without the pres- 
ence of fire damp, can be obtained when there is pres- 
ent a much smaller quantity of coal dust than has 
been previously supposed to be necessary. 

5.—It is essential that similar examinations of the 
working places and precautions which are in force in 
mines where blasting powder is used should be rigidly 
observed where a high explosive is employed. 

6.—In selecting a high explosive for use in a mine, it 
should not be forgotten that the risk of explosion is 
only lessened and not abolished by its use. 

7. In view of the changes from time to time made 
in the proportions and constituents of high ex- 
plosives, it is desirable that the name of the explosive 
should be printed on the wrapper of each cartridge, 








ceil should give distinct images if refraction took 
place ; but the two images were prolonged exactly, 
and we may affirm that if any deviation exists it is in- 
ferior to 1°. 

VI. Continuing to seek for some properties of Roent- 
gen’s rays capable of coexisting with a rectilinear pro 
pagation, I attempted to form diffraction fringes. 

The active part of the tube was placed before a very 
narrow slit; at 5 cm. further was placed a slit of 1 
mm., and at 10 ecm. further the frame fitted and 
closed. The exposure was continued for nine hours. 
Il obtained an image with very distinct margins, on 
which no fringe was perceived. 

I placed, exactly at the place of the former plate, a 
second sensitive plate, aad epemaned this time with an 
open frame, so as to receive the green light issuing from 
the tube. After some minutes this light gave a silhou- 
ette, exactly superimposed on the former, but on which 
fringes were seen. 

If, therefore, the phenomenon is periodic, the period 
is much lower than that of the green light employed. 

It is well to observe that this experiment, made very 
accurately, proves the rectilinear propagation of Roeut- 
gen’s rays. Around this property which they possess 
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SIDE ELEVATION. 
—— 


and that the date of manufacture and the proportion 
of the ingredients used in the manufacture of the ex- 
plosive should be printed on the case of each packet of 
cartridges. 

8 —As these explosives alter in character if impro- 
perly kept, itis necessary that every care should be | 
taken in the storage to insure their being maintained | 
in good condition. 





— 


PROPERTIES OF ROENTGEN’S 


RAYS. 
By JEAN PERRIN. 


I wILt admit at once that I have had only very | 
vague information drawn from the daily papers con- | 
cerning Prof. Roentgen’s discovery, and that I am | 
still in ignorance as to the exact nature of his experi- | 
ments, | 

However it may be, here are those which I have at- 
tempted. 

I. I have first repeated that which constitutes the 
discovery ; if we place, in presence of a Crookes tube 
in activity, a photographic case charged and closed, 
on which are arranged different objects, and if in these 
develop the plate in the ordinary manner, we see ap- 
pear the shadows of certain of these objects ; something 
which emanates from the tabe has impressed the plate | 
through the interposed bodies. This is Roentgen’s 
radiation, 

These rays are not cathode rays; these latter can- 
not, in fact, issue from the vacaunin tube except 
through a wall of some microns in thickness; while 
Roentgen’s rays act easily out of a tube the side of | 
which may have the thickness of 1 mm. 

Il. I then collected some indications as to the degree 
of transparency of different substances, 

Wood, paper, wax, paraffin, water, appeared very 
transparent, though the influence and thickness re 
mained very distinct. Then come, arranged in the 
order of increasing opacity, coke, bone, ivory, spar, 
glass, quartz (either parallel or perpendicular to the 
axis), rock salt, sulphur, iron, steel, copper, brass, 
mercury, lead. These results are still not numerous, 
and I cannot think of combining them by general law; 
still we may remark that the metals are in general less 
transparent than the substances, but have not the ab- 
solute opacity which they present for light. If, e. g.. 
we superimpose three plates of iron, each of about 0°2 
mm. in thickness, opacity appears only in the region 
covered by all three plates. 

lil. I then made a rather rough experiment in order 
to find if the radiation is well defined, or if it merely 
forms a diffused tuft; in a word, 1 have examined if 
its propagation is rectilinear. 

To this end I placed before the tube two dia 
phragms of brass (which is opaque), at the distance 
of some centimeters, on a sensitive plate placed a 
little further. I obtained a very definite spot with 
an umbra and a penumbra, and the dimensions of 
this spot agree with the hypothesis of rectilinear pro- 
pagation, 

It is therefore possible to isolate definite pencils, the 
properties of which will be studied. 

IV. I have attempted the reflection of a pencil of 
Roentgen’s rays, defined by two slits of 0°5 mm. at the 
distance of 4em. The pencil fell upon a mirror of 
polished steel at an angle of 45°, whence after re- 
flection it could fall upon a filled frame. After an 
hour's exposure I obtained absolutely no impression. 

The experiment was repeated with a plate of flint 
glass as a mirror. The exposure was prolonged for 
seven hours, but absolutely nothing was obtained. 

V. L attempted the refraction of Roentgen’srays In 
the lower half of the pencil, defined by the system of 
slits, I interposed first a prism of paraffin of 20°, and 


CERTAIN 





@ prism of wax at 90°. he two parts of the pen- 


more strictly than light are grouped those mentioned 
in this paper. 

VIL. Lastiy, being curious to see what practica) in- 
terest might attach to the silhouettes obtained, I ex- 
perimented on some living tissues, with the assistance 
of M. Oligny, preparer of zoology at the Ecole Nor- 
male of M. Mouton, an attache of the museum. We 
have the honor of presenting to the academy two 
proofs which represent very faithfully the skeleton 
and some organs of a flat fish (Pleuronectes) and 
of a frog. 

M. Poincare made the subjoined remarks: Prof. 
Roentgen has already recognized that the X rays are 
not refracted ; he has experimented 
formed of different materials ; on one oceasion only he 
thought that he observed a slight deviation, corre- 
sponding to an index of 105; but this observation re- 
mains doubtful. He has likewise seen that the rays do 
not undergo a regular reflection, but he believes that 
they may experience an irregular and diffusive reflee- 
tion.—Comptes Rendus, exxii, p. 186. 


THE CATHODE RAYS. 
By JEAN PERRIN. 


Two hypotheses have been proposed to explain the 
properties of the cathode rays. 

Some authorities think with Goldstein, Hertz and 
Lenard, that this phenomenon is due, like light, to the 
vibrations of the ether, or even that it is light with a 
short wave length. Others, Crookes and J. J. Thom- 
son, consider that these rays are formed of matter 
eharged negatively and traveling with great velocity. 
From a paper courteously forwarded us by the author, 
we learn that, according to his experiments, the facts 
observed do not easily agree with the theory which 
regards the cathode rays as ultra-violet light. On 
the contrary, they are in harmony with the theory 
sone regards them as a material radiation.—Chemical 

ews. 





PERMEABILITY OF METALS FOR THE X 
RAYS. 
By V. CHABAUD. 


I HAVE examined fourteen common metais or alloys 
as regards their permeability for the X rays. Th 
results obtained are shown on the photographs which 
I have the honor of submitting to the academy. 

The metals examined have been rolled out to the 
thickness of 02 mm., and eut up into rectangular 
slips 35 mm. in length and 7 in width and attached 
side by side and in a parallel position on one and 
the same cardboard. In addition a slip of platinum 
of z}y mm. in thickness is superiu:posed as a check, 
intersecting the other slips transversely. 

The sensitive photographie plate was protected 
against light by a double laver of black paper. The 
system of metal slips was laid arainst this paper dur- 
ing the exposure. The time of exposure was forty-five 
minutes and the length of the sparks of the exciting 
eoil was 7 em. 

The metals thuscompared were the following : Lead, 
zine, copper, zinc amalgam, tin, steel, gold, silver, al- 
uminum and platinum. 

The experiment showed that, at the thickness of 0°2 
mm., platinum alone is perfectly opaque. Aluminum, 
as is already known, is very transparent. 

The other metals above named are appreciably trans- 

parent. 

: Platinum itself, at the thickness of ;4, mm., is 
easily permeated, since the check band threw a slight 
shade upon the paper. This shade was seen traversing 
all those projected by the other metals, which shows 
their transparency. 

Mercury deserves a special place. 


At the thickness 


with prisms | 


e | 


| INFLUENCE 


of 01 mm. it appears as opaque as platinum. In order 
to ovtain a plate of mercury of this thickness, I em- 
ployed a trough hollowed in wood, 01mm. in depth, 
closed with a plate of varnished glass. It remains to 
be seen if, at the thickness, e. g., of y}. mm., mer. 
cury in turn will appear transparent like platinum.— 
Comptes Rendus, exxii, p. %37. 








ON THE UTILITY OF PHOTOGRAPHS IN 
HUMAN PATHOLOGY TAKEN BY MEANS 
OF THE X RAYS. 

| By MM. LANNELONGUE, BARTHELEMY and OuDIN. 


THE communication of Oudin and Barthelemy on 
this subject has led us to undertake some researches 
with a view of confirming our first results, and also of 
ascertaining what advantage we may obtain by the 
So of Roentgen’s rays. 

We have therefore undertaken the researches, the 
first results of which I am about to lay before the 
jaecademy. Our appliances are as yet imperfect, and 
we are aware of our own inexperience. 

The first fact is that of an anatomical case. It is 
that of a thigh bone attacked with osteomyelitis. One 
of us has shown elsewhere that the malady known un- 
der this name is wronyly considered as a periostitis. 

If this were true, the bony alterations would have 
produced themselves from the surface to the center of 
the bone. The photograph shows, on the contrary, 
that the surface of the bone is intact, while the inter- 
nal layers are destroyed as far as half a mm. from the 
surface. 

Normally the compact osseous tissue, here reduce«! 
nearly to the thickness of a piece of paper, shoul! 
have at least half acm. in thickness. This has al- 
lowed it to be traversed by the light, and this is the 
cause of the white spots remarked on the bone. 

The second photograph is that of a tubercular affec 
tion of the first joint of the middle finger of the lef 
hand.—Comptes Rendus, vol. exxii, p. 159. 








EXPERIMENTS WITH ROENTGEN’S RAYS 


By ALBERT Nopon. 


THE voltaic are produced in the air does not emit to 
an appreciable extent radiations having the property, 
of traversing opaque substances like the rays of Roent 

en. 
“ A sensitive plate (silver gelatino-bromide) infolded ir 
substances opaque to light, e. g., several thicknesses 0 
black paper, and then exposed for fifteen minutes to 
the direct radiations of an are of 20 amperes at the dis 
tance of 0°40 meter, showed on development no sensi 
ble impression, while under the same circumstances 
it revealed a very distinet action of Roentgen’s rays. 
This result seems to demonstrate that the ultra- 
violet radiations of the spectrum in which the are 
is rich do not appreciably traverse opaque substances. 
Various colored media are traversed by Roentgen’s 
rays with equal ease. The experiment was made wit), 
a sereen of leaf zine perforated with apertures, before 
which there were arranged respectively plates of col 
ored gelatin, which transmitted only very limited por- 
| tions of the spectrum. One of these apertures was 
kept open and another was covered with uncolore« 
gelatin. After exposure to Roentgen’s rays behind « 
|secreen of black paper, the photographic plate showed 
lon development equal impressions produced through 
the various apertures.—Comptes Rendus, exxii, page 








ON THE APPLICATION OF ROENTGEN’S 
RAYS IN SURGICAL DIAGNOSIS. - 


By MM. LANNELONGUE and OUDIN. 


It is necessary to ascertain to what degree the new 
rays can traverse the most compact parts of the hu 
man body, tu show the state of the hard portions found 
there. To this end we have taken the thigh and the 
| knee—the first time, we believe, that the attempt 
|has been made. The two subjects had tedious affec 
| tions of this region of the body, and it was interesting 
to know if the diagnoses which had been carefuily 
made beforehand would be confirmed by the new 
| method of investigation. 
| The first subject is now cured of an osteo-arthritis of 
the left knee, of a tuberculous nature, which had re 
quired three years of successive treatment. 
The second photograph which we present is that of 
the thigh of a child of 8 vears of age. who bad suffered 
from osteitis of the femoral diaphysis. He is now 
cured, and walks perfectly well. 
| The examination with the new light did not afford 

any novel information which had escaped notice, but 
| it eonfirmed in all points the indications arrived at 
| clinically.—Comptes codee, exxii, p. 288. ‘ 














OF THE CHEMICAL NATURE 
OF SUBSTANCES, AND THEIR PERME- 
ABILITY BY THE ROENTGEN RAYS. 


By MAURICE MESLANS. 


NuMEROvS experiments have demonstrated that 
eertain bodies are transparent to the radiations emit- 
ted by the Crookes tube, while others present as re- 
|gards these rays a relative opacity. I have under- 
| taken to examine what is the relation which may exist 
| between the transparency of these substances and 
their chemical nature, and if the Roentgen rays may 
not furnish a new means of investigation in the do- 
main of chemistry. I will here merely indicate the 
most striking of the results which I have obtained: 
they are manifest on an examination of the photogra- 
phie proofs which I submit to the academy, and which 
refer to about fifty substances, simple and ecomponnd. 
These results, though incomplete, seem to me to offer 
some very definite conclusions, and determine me to 
pursue this study further. 





The transparency or opacity of bodies to the X rays 
is not absolute; the influence of thickness has been 
already demonstrated, and the role of density has been 
examined. The specific chemical nature appears to 
|me to present a very considerable influence. 1 have 
‘compared together the various nonmetallic bodies as 
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organic, which they yield. 





ment, carbon. 


I have been hitherto able to establish the extreme 
transparency not werely of carbon in its different 
the 


states, compared to those of other nonmetals, 
slight opacity of organie compounds when along with 


earbon they contain merely the zaseous elements, by- 
Still this transparence 
isfar from being uniform, and presents very various 


drogen, oxygen, and nitrogen. 


degrees which appear connected with the chemical 
function of these bodies. 

The photographie proofs which accompany this me- 
moir have been obtained by shutting up a photo- 
graphie plate in a frame for negatives, and arranging 
upon the little board which covers the plate the sub- 
stances Whose transparence it was desired to study, 


lighting up the whole with a Crookes tube, placed at | 
After an exposure of thirty | 
minutes, the plate and development gave silhouettes | 


a distance of 20 ecm. 


of the bodies experimented upon, the relative intensi- 
ties of which measured their transparence. 

Diamond, graphite, anthracite, sugar charcoal, give 
a faint tinge of a tonality similar to that of wood or 
of paraffin of an equal thickness, while sulphur, sele- 


niu, phosphorus, iodine, afford very strong images 
of great opacity. 

Tie organie substances, ethers, acids, nitrogenous 
sub tances, were easily traversed by the X rays, and 
gav- images scarcely perceptible; but the introduc- 
tion into the organie molecule of a mineral element, 
suc) as iodine, chlorine, fluorine, sulphur, phosphorus, | 
etc. gives to the molecule a great opacity. 

T \e sulphates of the alkaloids arein this case. In 
like manner iodoform is very opaque, while the alka- 
loid-, pierie acid, magenta and urea are very trans- 
par-ut. Phthalyl fluoride is much more opaque than 
pht :alie acid, although the molecular weights of the 
two bodies approximate very closely. The metallic 
salts possess a great opacity, but which varies with 
the netal and the acid. 

These results are corroborated by the photography 
of nands and of small entire animals executed by 
Pro’. Roentgen and others. In these proofs the mus- 
cles remain transparent. They are, in fact, substances 
fori.ed entirely of carbon, hydrogen, oxygen and ni- 
troe-n. The bones, on the contrary, give strong 
imases, The opacity is due to the mineral elements 
which they contain, 

Tie differences in the chemical constitution of the 
matiers forming nerves, blood, ete., will doubtless per- 
mit is to obtain their photographie images, thanks to 
their unequal transparency. 


I liope to carry out with more exactitude these re- 
searches on definite chemical species, and I purpose 
studving the relation between the chemical constitu- 
of bodies and their degree of transparency to the 
itgen rays. At present the result which seems es- 
tablished is the transpareney of carbon and its ecm- 
pounds with hydrogen, oxygen and nitrogen, and the 
great opacity occasioned by the introduction into the 
organie molecule of other mineral elements, especially 
S, P, and above all, 1—Comptes Rendus, exxii, p. 
309 


PROOFS OBTAINED BY MEANS OF 
ROENTGEN’S PROCEDURES. 
By H. DuFour. 


Tuk hand of a child, the tingers of which were gar- 
nished with rings of brass and aluminum, vielded a 
proof in which we distinguish the projection of the 
rings, the outline of the skin, the structure of the 
bones, and in particular the incomplete ossification of 
the last joint of the little finger. . 

The photograph of a frog permits us to distin- 
guish the bones of the pelvis, of the limbs, and 10 some 
extent those of the head. 

The proof of a trough with parallel sides, partly 
filled with blood, showed merely a scarcely perceptible 
difference of intensity between the empty portion and 
that oeeupied by the liquid. 


Ch. V. Zenzer addressed a note regarding the recent | 


experiments of Prof. Roentgen. 

The author recalls attention to his own communica- 
tions made to the Academy of Sciences in. February 
and August, 1886; the photograph of Mont Blane 
which he obtained by night at the distance of 80 kilo- 
meters. He also drew attention to the researches of 
Hittorf, Hertz and Ayrton, who have shown the per- 
meability of plates of sulphur, vulcanite, plaster, ete. 
According to him, the cathode radiation is merely the 
invisible ultra-violet radiation produced in the rare- 
fied space of the Crookes tubes, and it has been al- 
ready demonstrated that it is arrested by metallic 
plates. These radiations can develop fluorescence and 
phosphorescence in bodies which are opaque to the 
radiations of greater wave lengths.—Comptes Rendus, 
vol. exxii, p. 213. 








PHENOMENA PRODUCED BY 
ROENTGEN RAYS. 
By A. RIGHI. 


Ix the Comptes Rendus for February 3 I find a 
cou munieation, ~ | MM. Benoist and Hurmuzescu, on 
the dissipation o 
Roentgen rays. As I have executed similar researches 
at the same time as these physicists, and have com- 
munieated them to the Academy of Sciences of Bo- 
logna at its last session, and as my results are not 
entirely identical with those of Benoist and Hurmu- 
2escu, i solicit permission to give here a summary. 

I have nsed a Mascart electrometer as a measuring 
apparatus, Itisia connection with the substances upon 
which the X rays are caused to fall, and which emanate 
from a Crookes tube inclosed along with the apparatus 
Yielding the discharges in a large metal case connected | 
with the earth. The part of the case which is close to 
the tube is formed of a thick sheet of lead, having -in 
the middle a round window of 1 em. in diameter, cov- 
erel with a slender plate of aluminum, whence the 
rays issue, 

I have found that a meta!lic disk communicating | 
with the electrometer rapidly loses its charge, whether | 
positive or negative. The duration of action neces- 
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well as their acid derivatives, and the salts, metallic or 
, My experiments have rela- 
ted chiefly to organie bodies, and to their essential ele- 


electric charges obtained by the | 





sary for the potential to fall from 7 to 3% volts is 
sensibly alike for a positive and for a negative po- 
tential. 

With an initial positive charge the discharge is 
not complete; with a negative, the substance is not 
merely discharged, but there is formed a positive 
charge. 

If I cause the Roentgen rays to fall upon one of my 
photoelectric couples which are formed of a metallic 
tissue in connection with the earth, parallel and very 
near to a metallic disk in connection with the electro- 
meter, 1 obtain deviation which is positive or negative, 
| according to the nature of the metals of the couple, as 
with the ultra-violet rays. 

A disk in its natural state is charged positively, if 
exposed to the new radiation (which takes place also 
on employing the ultra-violet rays). With this same 
disk the final positive potential is the same, whatever 
may be the initial value of the potential of the disk— 
positive, negative, or null. This final potential is 
higher for copper than for zine, and still bigher for 
retort coke. 

I find, besides, that a plate of glass, being nearly 1 
em. in thickness, if placed on the path of the X rays, 
| does not destroy their action, but enfeebles it appre- 
eiably. In the same manner the interposition of a 
| thick plate of aluminum, or a thick board of deal, or 
|even of the hand laid so as completely to cover the 
| window, merely enfeebles more or less the action of 





the rays. I —— that similar results will have been 
obtained by other physicists.—Comptes Rendus, exxii, 
p. 376. 


EDISON’S ROENTGEN RAYS EXPERIMENTS. 
By Epwin J. Houston and A. E. KENNELLY. 


Mr. Tuomas A. EpIson, after numerous experiments 
on the Roentgen rays with about 150 different glass 
vacuum tubes, has communicated the following in- 
formation to us for publication : 

First. There is no apparent advantage in obtaining 
a very high vacuum in the Crookes tubes employed 
for obtaining shadowgraphs of metal gratings. The 
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FORMS OF RAY LAMPS. 
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effect of a very high vacuum isto require a greater 
voltage to produce fluorescence. The best degree of 
vacuum seems to be that at which the internal lumin- 
escence or stri# in the tube just disappear and fluor- 
escence of the wallsremains. The Roentgen rays are 
still produced even when internal strie are observed, 
but are then much enfeebled. 

Second. Thin walls are preferable to thick walls in 
the glass vacuum tubes. A thick wall will fluoresce 
more noticeably and become very hot. A thin wall 
will emit rays upon the photographic plate, but 
may scarcely fluoresce visibly and will remain very 
cool. This is proved by a number of experiments, of 
| which the sollowing is one: The tube of a shape 
roughly indicated in Fig. 1 has its walls blown thick 
in the zone of AC, but thin at B. When this tube is 
exhausted and excited, the thin part, B, which is in 
the most active area, remains cool and the radio- 
graphic power is active, while the glass becomes hot in 
the ring, AC. If B be made thick and A C thin, the | 
glass at Bmay become melted by the heat, but its ef- 
fect on a photographic plate is reduced, although its 
visible fluorescence is greater. Walls one-eighth of an 
inch thick become unmanageable by excessive heating 
and rapid melting. 

hird. For any given tube in a given condition of 
exhaustion the ye power of the tube, i. e., 
the swiftness with which is produced a developable | 
image, is roughly proportional to thesquare of the 
fluorescent candle power or total visible fluorescent 
light given out by the tube. 

Fourth. The duration of exposure has been found 
to be as follows: With the most sensitive plates in an | 
|ordinary plate holder having a vulcanized fiber light- | 


tight cover of about yy of an inch in thickness, the 
| time necessary for obtaining a good a ge of a} 
metal grating or grid is less than one second, when the | 
tube is within 14 of an inch of the grating and about | 
3¢ of an inch from the sensitive plate. At two feet dis- 
tance the time foran equally good radiograph is ap- | 
— 150 seconds, and at three feet 450 seconds. 
or rough purposes the duration of exposure may be 
reckoned as proportional to the square of the dis- | 
tance. 
Fifth. Of the photographic plates, as ordinarily em- | 
ployed for photographie purposes, the medium rapid | 


| opposite points, 


|nal surface. (b) To increase the radiographic and fluo- 


tive plate was made from five strips cut from plates 
of different photographie sensitiveness, and a radio- 
< a series of wetal bars was taken, with the 

ars at right angles to the strips of the composite plate. 
For the same exposure and same development the defi- 
nition of the radiograph produced did not bear any ap- 
parent relation to the photographic sensibilities of the 
strips according to their sensitometer numbers. The 
medium rapid plate gave, however, much the densest 
image in every such experiment. 

Sixth. The power of a tube having a given degree 
of exhaustion and disposition of electrodes increases 
with the surface area of its fluorescent walls; thus a 
large vacuum tube exposing a large total fluorescent 
surface has a more rapid action on the sensitive plate, 
i. e., requires less exposure, but will require more volt- 
age and more electric power to excite. On the othér 
hand, for a given distance of the tube from the plate, 
the image is sharper and less distorted as the tube di- 
|} minishes in size. Consequently, fora given tube used 
without a diaphragm, long distance and-long expos- 
ure produce the sharpest Ag gy A small tube 
will produce a sharp image at a lesser distance, and 
for rapid exposures a very swali tube ata very sbort 
distance is the best. The sinallest tubes experimented 
with have been about one inch in dianieter, with about 
ltwo inches between electrodes, and with thin glass 
walls. A small tube requires a small E.M.F., so that 
tubes can be made to suit almost any induction coil. 
; Seventh. Fora given thickness of glass wall, Ger- 
|man glass appears to give better results than lead 
glass. The German glass employed gives a yellowish 
fluorescence, while lead glass gives a greenish fluores- 
leence. These glasses phosphoresce visibly for at 
| least ten minutes after the cessation of the discharge 

through the tube. <A_ particular quality of Scotch 
boiler water gage glass used gives apparently equally 
good radiographic results. but does not appreciably 
phosphoresce after the cessation of the current. The 
|residual phosphorescence bas not vet been found to 
| produce a visible photographie image. All phosphor- 
escence yet observed is pale white, whatever the color 
of the preceding fluorescence uncer excitation. 

Eighth. The form of the tube arrived at by a gradu 
al process of selection is shown in Fig. 2, The length 
is about three times the diameter. This tube is made 
in various sizes. When the glass walls are thin for pro- 
ducing the best radiographic effect, a spark is apt to 
pierce the wall and destroy the vacuum. Partly on 
this account, tinfoil caps are placed over the extremi- 
ties of the tube, as indicated by the shaded areas in 
the sketch. These tinfoil caps are in connection’ with 
the electrodes, and are cemented to the external sur- 
face of the tube by shellac 

Ninth. It was found in numerous trials with many 
tubes that the fluorescent and radiographie power of 
lall the tubes without caps was greatly increased, 
jroughly doubled, in fact, by bringing two metallic 
disks, connected with the respective electrodes, to the 
represented in Fig. 3. The supposi- 
tion is that the tube thus becomes at once an ordi- 
nary and electrodeless tube combined. The metal 
eaps above mentioned were the outcome of these expe- 
riments, and not only have all these capped tubes re- 
mained unperforated, but their fiuorescent and radio- 
graphic powers have been enhanced by the caps. The 
caps serve three purposes : (a) To stop piercing by 
permitting excessive sparking to escape over the exter- 











rescent power. (c) To prevent undue heating of the in- 
ternal electrodes, and a consequent charge of vacuum. 

Tenth. The exciting apparatus consists of a large 
Ruhmkorff coil capable of giving a 12-inch spark, al- 
though such a length of spark is rarely required. The 
coil is excited either from a storage battery through 
an interrupter, or preferably from a 120-volt continu- 
ous current circuit, through a bank of from 8 to 20 16- 
e. p. incandescent lamps arranged in parallel, with a 
rapidly rotating wheel interrupter driven by a small 
motor. About 400 interruptions are made per second, 
and the duration of closure in the circuit is twice that 
of opening. An air blast is directed upon the spark 
over the periphery of the interrupting wheel through 
a fine nozzle. This tends to produce a sudden breaking 
of the circuit. It bas been found that greatly im- 
proved results have followed the removal of the usual 
condenser and the substitution of the air blast. The 
resulting secondary E. M. F. is almost symmetrical, 
like an alternating E. M. F., and the two electrodes 
are apparently equally active. The secondary termi- 
nals of the induction coil are led directly to the vacuum 
tnbe. Uf the air blast is removed and the condenser 
substituted, the fluorescent and radiographie power 
of the tube is greatly diminished. 

We believe that these observations of Mr, Edison 
eannot fail to be valuable te many practical workers 
with Roentgen rays. We hope to communicate fur 
ther experimental results at some future time.—The 
Electrical World, to whom we are also indebted for the 
illustrations. 


'ON THE DEPRESSION OF EXPLOSIVE 
POTENTIALS, STATIC AND DYNAMIC, BY 
THE X RAYS. 


By M. R, SwYNGEDAUW. 


THE analogy between the ultra-violet rays and the 
Roentgen rays has led me to try the action of the lat- 
ter upon the explosive potentials. Experiment has 
shown that the x rays lower explosive potentials ac- 
cording to the same general laws as the electrically 
active ultra-violet radiations. 

The depression of the static explosive potentials is 
measured directly with the electrometer of Bicbat and 
Blondlet, noting the explosive potential of the exciter, 
when illuminated by the rays or not illuminated. 

The Crookes tube is traversed by the discharge of a 
Ruhmkorff coil actuated by two accumlators ; it is 
placed parallel to the exciter, and at the distance of 
25 em. from the latter. The exciter is formed of two 
iron spheres of 1 em. in diameter. 

Inan experiment where the explosive distance is 54g 


plates appear to be the most suitable for Roentgen rays; | meters, the exciter is discharged for a potential of 


i. e., to require less duration of exposure. 
and slow plates appear to be equally unfavorable in 
regard to sensitiveness for Roentgen rays as compared 
with medium plates. To test this a composite sensi- 





Rapid plates 60 C. G, 8. units, if not illuminated by the X rays. 


Under the influence of these rays the spark strikes ata 
potential of 58°8 C. G. 8. 
A black paper, a plate of glass or of wood, do not 
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change, in an appreciable manner, the depression of 
the explosive potential. 

A plate of brass, of the thickness of 0% mm., com- 
pletely suppresses the explosion. 

The depression of the dynamic explosive potential 
is measured by the method of the two éasived exciters 
formerly described (Comptes Rendus, February 3, 1496). 
For the are lamp we substitute the Crookes tube; we 
place an opaque screen for the radiation (e. g., a plate 
of brass), between the two derived exciters, E, E, and 
N, Ns. 

Stillin thisform the method gives only negative re- 
sults. This depends on the fact that the illumination 
with the Crookes tube is necessarily intermittent, and 
lasts only for a very small fraction of asecond ; a very 
fortunate coincidence is required for the tube to be 
illuminated at the moment of the dynamic charge of 
the exciters. 

To evade this difficulty I employ an artifice by means 
of which the Crookes tube is illuminated at the same 
time as the derived exciter is charged by the dynamic 
method (discharge of the condenser. GC,). 

In the secondary circuit of the Rubmkorff coil we 
place a Crookes tube and a secondary exciter, 8S. This 
exciter is placed at the distance of 4 cm., and opposite 
the poles of the principal exciter, I, I., which allows 
the charge of the condenser. The Crookes tube is 
placed opposite E, E,, at the distance of about 25 em. 

We actuate the Ruhmkorff coil; at each spark which 
strikes in S the coil discharges itself through the 
Crookes tube. 

We charge the condenser slowly with Holtz machine ; 
when the potential of the exciter, I, I,. is close upon its 
static explosive potential, the one of its sparks which 
burst in S excites, by its ultra-violet radiations, the 
discharge of the exciter, I, 1,, and of the condenser, and 
the derived exciters, E, E, and N, N,, are charged dy- 
namically; E, E, are two rings of iron of 1 em. in 
diameter; N, N. are two rings of brass, also of 1 cm, 
in diameter 

If N, N. = 3 mm., the E, E, 
when the explosive distance of un- 
der the influence of the X rays. 

In the absence of these rays the poles of E, E, must 
be brought to the distance of 3 mm., so that the spark 
may burst at E, E, rather than at N, N,. 

The interposition of a sereen of paper or of glass does 
not diminish the depression in an appreciable manner. 


stark still bursts at 
E, E. is 5°40 mm. 





A plate of brass suppresses it entirely. 

The spark of the same Rubmkorff coil produces a | 

lowering of the same order of magnitude if vo screen | 
is interposed between the exciter and the spark. A| 
screen of wood, glass, or black paper arrests the active 
ultra-violet rays. 

From these experiments we shall draw the following 

conclusions : 

When measuring the depression of the dynamic 
explosive potentials by the method of the derived 
exciters, we may detect with great distinctness 
the X rays. 

II. The Roentgen rays lower the dynamic explosive 
potentials in much greater proportions than the 
static potentials. 

—Comptes Rendus, exxii, p. 374. 


ACETYLENE APPARATUS. 
By T. Ph.D. 


Mucu interest has been excited by acetylene gas— 
the easy production of the brilliant illuminant by 
simple treatment of caleium carbide with water has 
enabled any one to perform the simple experiment. 
But to enable the gas to be properly generated and 
burned satisfactorily, some adequate apparatus is re 
quired, aud in the present article we give two different 
forms of apparatus—the first of the utmost simplicity, | 
yet quite adequate for demonstration, the next of| 
construction adequate for use on the large scale. The | 
second apparatus fitted with proper condenser, or even 
with separate inlet and outlet tubes, for the gas holder 
presents all the requirements of an industrial gas 
plant. As shown, it has capacity for quite long op- 
eration ; the addition of proper condensing apparatus 
to remove water from the gas is all that is needed to} 
make it capable of running for hours. 

Few chemical discoveries have attracted more in- 
terest than the recent one of the method of manufac- 
turing acetylene on a large scale. The production of 
the calcium carbide from which the acetylene gas is 
meade by simple treatment with water bids fair to be- 
come a commercial process, and we have every reason 
to hope that the material will soon be produced by the 
ton. There is something fascinating in the idea of be- 
ing able to evolve a gas of about 300 candle power by 
so simple a process. While the crudest possible appar 
atus, such as a tumbler of water, is sufficient to illus- 
trate the production of the gas, the object of the 
present article is to show how a better demonstration 
ean be produced with very simple appliances. 

To show the gas with a tumbler of water, it is 
sufficient to drop into it a piece of the calcium car- 
bide as large as a pea; the gas is at once evolved in 
large quantity. and a match can be applied repeatedly 
to the accumulation of bubbles on the surface of the 
water, giving a number of successive lightings. The 
apparatus illustrated in the cut (Fig. 1), which gives 
more satisfactory results, is constructed from a bat- 
tery jar and lamp chimney as the principal elements, 
and is made on the lines of the old hydrogen evolution 
apparatus. 

To the top of the lamp chimney, which should be of 
large size, a cork should be tightly fitted. Unless the 
cork is better than the majority, it shoald be waxed 
or paraffined, which is very easily done by placing 
some fragments of wax or paraffine on it and melting 
the material. with a hot soldering iron or poker. 
Through a central perforation a tube is inserted fitted 
with a stop cock and a gas burner; the latter must be 
of the smallest size made, the Bray fishtail burner 
answering about the best of any yet tried. Merely to 
exhibit the gas, a simple jet may be made by drawinga 
glass tube almost to a point or by drilling a very small 
hole in a cap fitted to the pipe leading from the stop- 
eock. Through a hole a little to one side of the evolu- 
tion pipe a wire passes which woves up and down with 
some friction througb the hole. Its lower end is form- 
ed into & hook, to which is suspended a little basket 
made by bending up a little bit of course wire gauze, 
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A piece with one-quarter inch meshes will be about 
right. The suspending wire is bent at the top to give 
it a better handle. 

To operate it, the lamp chimney is placed in the 
jar, the water is poured in until within an inch or 
two of the top, and a piece of calcium carbide half the 
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Fig. 1.—SIMPLE ACETYLENE APPARATUS. 


size of a walnut is placed in the basket, which is drawn 
up until pretty close to the cork. ‘The cork is now placed 
in the lamp chimney and pressed down so as to make 


| it fit tightly, and the wire slowly worked down until | 
the basket becomes partially immersed in the water. | 


The level of the water is at once depressed as the gas 
is evolved, and if the cock is open the air and gas within 
the chimney begin to eseape. Assoon as the odorof the 
escaping gas is strong, it can be lighted and will burn for 
five or ten minutes with great steadiness. If the pres 
sure decreases and the water rises, it comes in contact 
with the calcium carbide, more gas is evolved, and it 
falls again. 
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The apparatus may be further simplified by omit. 
| ting the stopeock, which is unnecessary, and a bucket 
|} may be substituted for a battery jar. ii may also be 
|necessary to secure the chimney against floating up. 
\comeee although in the apparatus shown this is quite 








unnecessary. 
It is well before lighting the gas to hold a test tube 
Jover the outlet for a few seconds until filled with the 
gas, and to light it with a match or at a gas burner, 
If the contents do not explode, it is safe to light the jet 
on the chimney ; if it does explode, the lighting should 
be deferred until purer gas isevolved. Two or three 
minutes are sufficient to get it in working order. It 
| must also be rewembered that it is essential to have a 
very small burner, as otherwise the gas will smoke 
and the, supply will be insufficient to obtain a satisfae- 
tory flame. The suspending wire must fit tightly, as if 
it slips down, the apparatus will blow out or overflow, 
|A very slight immersion of the carbide starts it. 
| This apparatus was originally described and illus. 
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Fig. 2.—SECTION OF GAS EVOLUTION APP. 
RATUS, ATLANTA EXPOSITION. 
'trated in the SCIENTIFIC AMERICAN of March 30, 1895. 
| At the Atlanta Cotton Exposition practically the sane 
apparatus was shown on a larger scale, both being, it 
will be observed, reproductions of the familiar hydro- 
gen evolution apparatus. The illustration (Fig. 2) 
shows the construction of the apparatus as shown 
there. 

A very simple apparatus for the production of acetv- 
lene gas, which, if the proper proportions are pre- 
served, will work automatically for many hours, is 
iWustrated in next cut (Fig. 3). 

The general requirements for a successful acetylene 








Fie. 3.—ACETYLENE GAS 
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gas apparatus make a gas holder of some kind almost 
a necessity. 
tus which we have just shown are unsatisfactory, ex- 
cept as regards their simplicity of construction, In 
apparatus of their type, when the calcium carbide is 
to be replenished, complete cessation of the gas deliv- 
ery is required ; and after the replenishing has been 
effected some little time is required to get the appa- 
ratus into working order again. From considerations 
of safety it is also in accordance with zood practice 
that the apparatus shall automatically remove the 
water from the carbide when the evolution is too ra- 
vid. 

In the apparatus shown, the gas holder, of about one- 
half cubie foot capacity, is arranged for the storage of 


The varying level water pre: sure appara- } 


|evolved with astonishing rapidity and the gas holder 
will rise. As it reaches approximately the proper 
height, the wire could be drawn up by hand and the 
|evolution stopped, but to avoid this necessity a con- 
nection is made between the vessel suspended from 
the string of the gas holder bell and the evolution 
bottle. A hole is drilled through the glass of the bot- 
tle about half way upthe side and a rubber tube is 
tightly fitted in this aperture. If the’ tube does not 
make a watertight joint, a glass tube ean be forced 
through the rubber one to compress it against the glass 
of the bottle. From this aperture a rubber tube leads 
to a nipple in the bottom of the suspended vessel. 
The effect of this is that as the holder rises the sus- 
pended vessel descends and presently begins to receive 











Fias. 4 AnD 5.—TROUVE’S ACETYLENE 


the gas, and with this gas holder is connected the evo- 
lution pipe and the apparatus in which the gas is pro- 
duced. An exeellent gas holder ean be made, as was 
the one shown, out of two biscuit boxes, one inverted 
within the otber. A single pipe passing through the 


bottom of the outer vessel is carried up to its top, and | 


from this pipe the inlet and outlet pipes branch off be- 
low the bottom of the tank. The gas holder proper 
floats like an inverted bell on the water contained in 
the tank. 

\ll this part of the construction is the regular gas 
holder construction as used by gas engineers. From 
the center of the gas holder bell a cord is carried up- 
ward, passing over two pulleys on a simple frame and 
then hanging down, and from its outer end depends a 
water vessel. This may be weighted, if aevessary, to 
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Fig, 6.--THE 


FULLER 
TOR IN USE FOR 


SCOPY. 
act a counterpoise, but its object is primarily to 
sup the element of safety in providing means for 


autogatically 1emoving water from the carbide. 

Thé evolution apparatus consists of a wide mouthed | 
bottle with tightly fitting cork. Through an aper- | 
ture in the center of the cork a tightly fitting, rod | 
passes which carries at its lower end a basket of wire | 
gauze. Inthis basket the carbide is placed. A second 
tube passing tightly through another aperture in the 
cork leads to the gas holder. If this bottle is half 
filled with water and the basket is lowered unti! the 
carbide touches the water, the gaz will at once be 



































LAMP. 


water from the evolution bottle, so that as the holder 
reaches its upper limits an inch or more depth of water 
will be withdrawn, leaving the carbide of calcium 
|} above the surface. 

| The mode of operation is obvious. The bell of the 
gas holder is placed at its lowest position, the carbide 
basket is charged with some lumps of carbide, the 
cork is placed in the bottle and the wire is foreed 
down by hand until the bottom of the basket is a 
|quarter or half an inch beneath the surface of the 
|water. The gas rapidly evolves and the holder rises. 
| If the evolution is too rapid, the basket may be raised. 
In a few minutes the holder is full and the suspended 
| vessel contains perhaps half the water. Now the bas- | 
ket is lowered until its bottom is about at the water | 
| level or perhaps a shade lower. If the holder descends, 
more water runs into the evolution bottle and gas is 
produced ; if the holder rises, the water leaves the | 
carbide, thus automatically causing the evolution to 
jeease. An approximately constant level of gas holder 











Fie. 7.—THE FULLER ACETYLEN 
TICON BURNERS. 


E STEREOP- 


is thus maintained with an almost exactly constant 
pressure. 

If it is necessary to replenish the carbide basket, all | 
that is necessary is to close, by means of the spring | 
wire pinch cock, the communication between the gas 
holder and evolution bottle. If the gas is being burn- 
ed, this does not interfere wit!: its delivery. After the 
new material has been introduced the basket can be | 
replaced and lowered, and all will go on as before. As 
considerable calcium hydrate accumulates, the water 
connection is made well up the side of the evolution 
bottle, to keep the solid material out of the India rub- 
ber tube, The bottle may be cleaned out frow time 








to time by shutting off the two spring cocks if neces- 
sary, or at any rate the one on the gas evolution tube, 
leaving the operator free to uncork and to wash out 
the evolution apparatus. It is well also to give the 
carbide basket a thorough cleaning between the 
additions of the carbide, 

It is hardly a matter of surprise that one of the 
most artistic and convenient examples of the uses 
to which this new waterial as an illuminant ean be 
yut is due to the ingenuity and good taste of the 

rench. The lamp shown in the accompanying illus- 
tration is from the laboratory of Mr. G. Trouvé, the 
well known French scientist, and shows the practi- 
ea! form in which the lamp may be constructed to 
render it available as a portable lamp for domestic 
uses. Before, however, such a lamp is introduced into 
general use in the family the fact of its absolute safety 
and impunity from accident must be assured, and 
such an end will be reached in time, no doubt, by 
experiment and by perfecting the apparatus. It is 
described in La Nature, to which journal we are in- 
debted for our illustrations. 

It is interesting to notice the credit given in La 
Nature to the original lamp chimney apparatus, des- 
cribed above, as being the first acetylene lamp pro- 
duced. La Nature speaks of it as the first acetylene 
lamp ever made. 

G. Trouvé’s lamp, Figs. 4 and 5, of an exceeding sim- 
plicity, consists of two glass vessels, one fitting within 
the other, and of a metal part closing the top, to the 
center of which top is connected the jet or burner tip. 

In the interior vessel, which is practically a bottle 
with a large neck, is suspended a little metal basket 
which holds the calcium carbide ; the bottle in question 
has a conical opening in its bottom, the size of which 
orifice depends on the use to be made of the lamp, so 
that the movements within this bottle, which acts as a 
bell jar, shall not be too sudden, depending as they 
do on the speed of entrance and outflow of the liquid. 
Under these conditions the flame and its intensity are 
fixed. 

Acetylene, depending on contact with water for its 
formation, carries off a quantity of vapor of water, 
which must be instantly condensed so as not to inter- 
fere with the proper action of the lamp, whose burner, 
as in all portable lamps, is very near the generator. 
Mr. Trouvé first tried to obtain this result by means 
of a condenser with large metaliic surface, namely, a 
spiral ribbon, and later by a still simpler arrangement 
shown in Fig. 5. 

He uses two concentric tubes, a e, cut off obliquely 
and connecting with the cock, r. At first the gas passes 
by both tubes to the burner, as is shown by the arrows, 
but as soon as the vapor condenses in the central 
tube it seals it and it acts as asipho:.. The acetylene 
continues to go through to the burner by the exterior 
tube, e, and by the little holes, x, y. z, by which the 
exterior tube communicates with the interior tube, 
a. As this siphon action is continuous, the interior 
tube carries off constantly the condensed vapor of 
water into the recipient whence it came. Further- 
more, a disk, c, of large area, soldered to the tube, a, 
just above its lower opening, condenses the first vapor 
learried off by the gas. Furthermore, it enables one 
lto withdraw this tube to get access to the entire sys- 
tem for cleaning and drying it. 

It is very important to be able to govern the pro- 
duction of acetylene, because if the basket contains a 
|large quantity of ealcium carbide, the production of 
the gas would become more and more rapid. In spite 
|of the regulation by successive immersions, the vapor 
lof water traversing the calcium carbide from below 
|}upward finally moistens the whole mass. To govern 
| adequately the production, Mr. Trouvé has adopted 
}a system of superimposing the lumps of carbide in 
|layers separated from each other by disks of glass. 
These act as diaphragms to prevent the vapor of 
water carried off by the gas from traversing the carbide 
which they support, and the automatie production of 
the acetylene is uniform from the beginning to the 
end of the lighting. First the lower layer is reduced 
to lime, then, as it softens, the second layer, descend- 
ing, takes its place, and this actiou is repeated with the 
successive layers until ‘the carbide is completely ex- 
hausted and the disks of glass rest one upon the other 
on the bottom of the basket. 

Acetylene having almost the density of air, 0°92, 
burns best in a still atmosphere, so that the burner is 
placed in the center of the metallic disk, which tends 
to deprive the air of any upward draught, giving the 
flame proper steadiness. These lamps consume on an 
average 1,543 grains (about 3'4 ounces) of carbide for 
38 candle hours. 

The next two illustrations, Figs. 6 and 7, represent 
the Fuller acetylene generator shown in use for scien- 
tific purposes. The generator, constructed largely on 
the principle of the Dabereiner lamp, is shown in the 
cuts, standing on the floor. The outer vessel is a tank 
containing water and provided with a concentric core 
to reduce the quantity of water required to fill it. In 
this tank of water is inverted a gas holder bell, whose 
top in the cuts is seen projecting above the tank. In 
the projecting top is inserted a second small bell of 
metal, which is made gastight in its position by a 
water seal. This bell carries a sultabi basket for 
holding carbide of caleium, and the proportions of the 
apparatus are such that when the gas holder is immers- 
ed in the tank, the latter containing the proper quan- 
tity of water, ‘he carbide basket will be under water. 
If charged with carbide, gas will be rapidly generated, 
causing an increase of pressure within the bell or hold- 
er, with consequent depression of water. This depres- 
sion causes the water to leave the carbide, and gener- 
ation of gas ceases. Should this depression be insuf- 
ficient to provide for the gases generated, the holder 
itself will rise until something like a cubic foot of gas 
will be accumulated. On the other hand, if the gas is 
drawn off, the pressure will fail, water, will again rise 
and come in contact with the carbide, again generat- 
ing gas. 

Referring to the cuts, a small tank or vessel is seen 
attached to the side of the tank. This is a simple sur- 
face condenser cooled by water, the purpose of which 
condenser is to remove water from the gas in order 
that it shall be dry. Moreover, the gas, as will be 
seen, is collected from the very top of the bell, In ris- 
ing to this point it comes to a certain extent in con- 
tact with the upper layers of the carbide, which in 
their tarp act asa very efficient drier, Thus the gas 
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is delivered in the best possible condition to the Corea. The fortifications answer modern require- 
burners. ments. Armor has not, however, been utilized in 
One of the cuts, Fig. 6, shows the apparatus in use their construction. : 
for microscopic and reading purposes, the same gener- Montenegro, — Excepting two companies and a 
ator supplying a special burner for the microscope and mounted bodyguard for duty at the court, and 500 to 
a standard reading light. Another cut, Fig. 7, shows a 600 men on the frontier, no service is given in Monte- 
four flame burner for a magic lantern, In order to negro in time of peace. The total strength of the 
wive the construction adopted, the burner is shown army is, however, about 50,000 men—that is, 25 per 
standing on the table and drawn back from its position cent. of the population. From past experience it 
in the body of the lantern. | would seem likely that the whole available force could 
This apparatus is the invention of Mr. H. F. Fuller, | be assembled within a week either on the Austrian or 
M.A., F. PSC. a well known scientific authority | Turkish frontier. 
identified with the construction of apparatus of de- Netherlands.— The strength of the field army should 
monstration for many years. It is being manufactur-| be: 1. Combatants: 696 officers, 34,867 other ranks, 
ed by the Walmsley, Puller & Company, 134 Wabash | 3,184 horses and 120 guns. 2. Non-combatants: 174 
Ave., Chieago, Ill. ° officers, 3.471 other ranks, 2,574 horses and 459 wagone. 
In the larger form of apparatus it is proposed to|The garrison troops number 360 officers, 16,734 other 
have the surface condenser supplied by a constant | ranks, ; 
stream of water to condense the steam from the gas. Roumania,—The peace strength is 44,721 men and 
In the smaller type of apparatus here shown this is , 9,584 horses. To be added to these are those men not 
found to be quite unnecessary. embodied for permanent service, but called up annu- 
™ ally for limited — of wee namely, 65.726 
. —T > pr an . infantry and 8,866 cavalry. n all the circumstances 
STRENGTH OF EUROPEAN ARMIES. it poms A probable that the mobilization of the field 
Cou. H. J. T. HinpyARD, commandant of the Eng- | army would be completed within about fifteen days. 
lish Staff College, has, in accordance with custom in| Russia.—The peace strength of the Russian army in 
recent years, prepared for the Council of the Royal | Europe and the Caucasus, exclusive of local instruc- 
United Service Institution a précis of the annual re- | tional troops, frontier guards, gendarmerie and smaller 
ports compiled by Von Lobel on the changes and pro- | Units, in 1894, was approximately about 749,640 men, 


gress in military matters in 1894, which is published in 
the current issue of the Journal of the Institution. 
The estimated forces are as follows: 

Austria-Hungary, available in first and second lines, 
but exclusive of the Landsturm formations, 1s, in 
round numbers, as follows : 1,711,220 officers and men, 
193,345 horses and 2,024 guns. Of Belgium: Field 
army, 72.982 men ; fortress troops, 58,380; total, 131,312. 

Bulgaria and East Roumania.—The entire war 
strength, field army, reserve army and Landsturm, is 
estimated in round numbers to be 257,000 men, 38,500 
horses and oxen, 9,000 wagons, 180,000 bayonets, 7,000 
sabers and 420 guns. in order to supply as a tem- 
porary weasure the want of trains, every parish is 
under the obligation of keeping always ready a wagon 
of a prescribed pattern aud a pair of horses. In this 
manner at the present time there are in each pro- 
visional district from 150 to 180 of these wagons in 
good condition, naking over 1,000 for the whole army. 

Denmark.—The war strength is 1,185 officers and 
12.003 men. In addition to these there would be avail- 
able for reinforcement 245 officers and 13,720 men. 

England.—Tbhe present strength of the Beitish army 
was given in the Journal of January 11, p. 324. 

France.—The important changes effected in the 
French army in 1894 comprise the new organization of 
the field artillery and the simultaneous addition to it 
of twenty-eight batteries, the abolition of the regi- 
ments of pontoneers, the duties of which are trans 
ferred to the engineers, and the issue of new drill regu- 
lations for the infantry. The number of recruits on 
the muster roll for 1893 was 343,651—66,226 more than 
in the previous year. Deductions had to be made 
from this number of 30,356 who were declared to be 
unfit for service, and of 10,784 who did not appear at 
the muster. Allowing for some minor deductions, the 
eontingent finally approved numbered 212,700 men. 
There were further 25,627 men voluntarily enlisted for 
the army in France. Algeria and elsewhere, which 
makes a total of 238.327. An instruction published in 
May, 1894, has replaced the regulations in force since 
1890 for the supply of small arm ammunition in the 
field. The total number of rounds to be carried per 
man is 303, distributed as follows: Carried by the 
soldier, 120 rounds ; in the company wagons, 65 rounds 
per man ; in the infantry, ammunition and park see- 
tions, 118 rounds per man. Tie changes made in the 
former regulations were due to the abolition of the} 
previously existing battalion small arm ammunition 
wagons, and the substitution for them of company 
wagons, in the proportion of one per company. 
These follow the troops, and on the adoption of fight- 
ing formation the cartridges are issued to the men, 
and the wagons assembled behind the reserve of the 
regiment. During the engagement, if the necessity 
arises, an ammunition wagon with small arm ammuni- 
tion is detached from the infantry ammunition section 
to each battilion, The carrying into the fighting line 
of the ammunition from these wagons is done by mon 
detailed from the reserve. 

Germany.—The total establishment is set down as 
18,699 officers, 528,167 of other ranks, 95.794 horses, 
2.542 horsed cuns, and 97 horsed ammunition wagons. 
For the whole of Germany the number on the alpha- 
betical and postponed lists for service for the year 
1892-93 was 1,522,076, from which it appears that the 
fear expressed at the time of the discussion on the in- 
crease of the army in 1893, that the men required to 
complete the larger annual contingent would not be 
forthcoming, was unfounded, 

Italy. —At the beginning of 1894 the available 
strength of the Italian army was 3,333,682 wen. At 
the end of the yeara number of royal decrees were pro- | 
mulgated, having for their object to effect economies 
in the budget by doing away with all appointments | 
and formations which can be dispensed with in peace | 
time, while in war they would be superfluous. Alto- | 
gether, when the fuil effect of the new regulations is | 
felt, the number of officers will be more than 900 less | 
than previously, and that of civilian officials in wili-' 
tary employ 400 less. | 

Japan.—The reorganization of the army of Japan | 
after the European pattern dates only from 1872. The 
results attained are somewhat remarkable, looking to 
the comparatively short time that has since elapsed. 
The organization of the army in peace is in seven 
divisions, one of which is composed of guard troops. 
The same organization was assigned for war; but on the 
oceasion of the mobilization for the war against China | 
an army corps organization was adopted. The con- 
stitution of the Japanese division follows closely that 
of European armies, and numbers about 12,000 com- 
batants in war—in peace only between 7.000 and 8,000. 
There are, however, great possibilities for expansion 
of the army, as the population of the territorial dis- | 
tricts from which the annual contingents are drawn 
is exceedingly dense. Japan has taken care to defend 


with 1,744 guns. On mobilization for war, not includ- 
ing the local commands and the Caucasian militia, the 
numbers available are estimated as 58,330 officers and 
3,077,394 men. The regular infautry and artillery are 
recruited exclusively from Europe, and it is not possi- 
ble to say with certainty how far the force is in a posi- 
tion to be placed complete on a war footing. Accord- 
ing to Russian sources, including the troops quartered 
in the Irkutsk military district, there can be assem- 
bled in the Amur territory 30,000 infantry, 5,000 cav- 
alry, 1,600 artillery and 82 guns. 

Spain. — The mobilized forces are estimated to 
amount to 176,035, exclusive of officers, with 590 guns. 
Of reserve troops there are estimated as available 
5,500 officers and 585,000 men of the First Reserve and 
1,217,000 of the Second Reserve. 

Switzerland.—The forees that would become availa- 
ble on mobilization in Switzerland are divided into 
three categories. The first comprises all able-bodied 
men between the ages of twenty and thirty-two, the 
second those bet ween thirty-three and forty, the third 
all others between the ages of seventeen and fifty. On 
January 1, 1894, the first category (Auszug) comprised 
97,929 infantry, 3,244 cavalry, 20,294 artillery and train, 
and 6,792 engineers and auxiliary services. The second 
category (Landwebr) was made up of 57,979 infantry, 
2,936 cavalry, 12,357 artillery and train, and 3,236 en- 
gineers and auxiliary services. In the third category 
(Landsturm) the strength available is 53,981 fusiliers, 
4,672 rifles, 3,206 artillery of position, 115,958 pioneers 
and 97,479 auxiliary services. From the paper strength 
of the forees given here it would probably be neces- 
sary to deduct at least 20 per cent. to obtain the 
marching-out strength. 


well in with a rag, and polish with a piece of old 
silk. 


Cleaning Rusty Instruments.— Brodie gives the follow. 
ing asan effective method of cleaning rusty instruments 
(Jour. Brit. Dent. Assoc.) : ** Fill a suitable vessel with 
a saturated solution of stannous chloride in distilled 
water. Immerse the rusty instruments and let them 
rewain overnight. Rub dry with chamois after ring. 
ing in running water, and they will be of a bright 
silvery whiteness.”—Clinique. 


For Frost Bite.—In the treatment of frost bite, Bovek 
(Monatshefte f. Praktische Dermatologie, in Med, 
News) recommends the following formula : 


Take—Ichthyol, ) 
Resorcin, of each 1.00. 

Tannic acid, \ 

Water, 
Apply with a brush at night. 


Should this for some reason or other be objectiona- 
ble, the following formula may be substituted : 


5.00. Mix, 


Take—Resorcin, 2.00. 
Mucilage of gum 
arabic, teach 5.00. 
Water, 
Powdered tale, 1.00. Mix. 


Apply topically with a brush. 


Soldering Glass.—Recent investigations pursued by 
Margot have established the interesting fact that an 
alloy composed of ninety-five parts of tin and five of 
zine melts at 200° C., and becomes firmly adherent to 
glass, and, moreover, is unalterable and exhibits a 
most attractive metallic luster. He has further ase r- 
tained by this experiment that an alloy consisting of 
ninety parts of tin and ten of aluminum melts at 390° ©., 
becomes strongly soldered to glass, and is possessed 0° a 
very stable brilliancy. With these two alloys, it is 
possible, it is claimed, to solder glass as easily as it 
is to solider two pieces of metal, and this operation my 
be done by soldering the pieces of glass, when heated 
ina furnace, by rubbing their surface with a rod of 
the solder, the alloy as it flows being evenly dist ri- 
buted with a tampon of paper ora strip of aluminum 
—or an ordinary soldering iron can be used for me't 
ing the solder. 


Preparation of Caramel.—Dissolve 7 Ib. of crushed 
sugar in 1 pt. of water; boil it in a 5 gal. copper ket- 
tle, stirring occasionally until it gets brown ; then re- 
duce the fire and let the sugar burn “until the smoke 
makes the eyes water.” When a few drops, let fall into 
a tumbler of cold water, sink to the bottom and hard- 
en sufficiently to crack, it is done. Then pour on -it, 
by degrees, about 2 qt. of warm water, stirring all the 
time. When weli mixed, filter it hot through a coarse 





flannel filter. Some use lime water to dissolve the 

burnt sugar. Care must be taken not to overburn it, 

as a greater quantity is thereby rendered insoluble. 

The heat should not exceed 221° C. nor be under 
°o ‘’ 


Turkey.—The total peace strength of the army and 204° C. 
establishments of Turkey is from 222.000 to 225,000) pertilizer for Pot Plants.—The following has be a! 


men, but of this number only from 170,000 to 175,000 
are included in the strength of the combatant forma- 
tions. According to the estimate given in the reports 
for 1892, it is probable, looking to the actual condi- 
tions, that for a great defensive war, Turkey could, 
within the space of two to three months, commence a 
canipaign with about 400,000 men. Inthe ease of a 
protracted war it might be possible for her to dispose, 
from first to last, of another 400,000 men.—Army and 
Navy Journal. 


SELECTED FORMULZ2. 


A New Coloring for Ironwork.—A suitable medium 
for coloring iron and steel a dead black may, it is said, 
be produced by mixing together 1 part of bismuth 
chloride, 2 parts of mereuric chloride, 1 part of cop- 
per chloride, 6 parts of hydrochloric acid, 5 parts of 
alcohol and 50 parts of water. In order to secure the 
most satisfactory results—the article to be treated be- 
ing first made clean in every respect, and free from 
grease—the preparation is applied with a swab or 
brush, or, better still, the object may be dipped into 
it, the liquid being allowed to dry on the metal, and 
the latter is then-placed in boiling water and the tem- 
perature maintained for halfan hour. Ifafter this the 
color is not so dark as may be desired, the operation is 
simply repeated, the required density being thus easily 
attained, and, after obtaining the desired degree of 
color, the latter is fixed as well as improved generall 
by placing for a few moments in a bath of boiling oil 
and heating tlie object until the oil is completely 


driven off.—Iron and Coal Trades Review. 


Reid’s Antiseptic Liquid Dentifrice,— 


MEE pavcicdh seve cseacdecss. .peakes 2 grains, 
SE 56 cuskavelateaseeaniecs ed 5 drops. 
Cee UNO. wee aicgssuvedevenscenes 3 i 
Obl GRERMIGS, ..0.0. os ccece ere _ ee 
Oil sassafras, .... suebenesecsadeses 8 - 
Oil wintergreen.. _.......... didsteeaet 8 ss 
Oil rosegeranium (Turk)........... at 7 % 
CUE PEMD HOMIES. «500 cc cicccccsessscccs , 
Soap, white castile...........csseeesees 2 drachms. 
Ren # teneans 2 oz. 
MIU ciwssevesvesvecscencasuenes ~~ 
So ee ee enough to make 16 “ 


Tincture cudbear, 
Caramel, of each sufficient to color. 


Dissolve the soap in 5 ounces of warm water.  Dis- 
solve the ecarbolic acid and oils in the alcohol and add 
to the soap solution. Filterthrough paper, using pulp | 
or calcium phosphate to clarify. Lastly, incorporate 
the glycerine and coloring.—Pharmaceutical Era. 


Gloss for Linoleum or Oilcloth.—1. Wash with a large, 
soft woolen cloth and lukewarm or cold water, dry 
thoroughly with a soft cloth, and afterward polish 
with milk, or a weak solution of beeswax in spirits of 
turpentine. Never use a brush or hot water, or soap, 
as either will be apt to bring off the paint. 2. Wash | 


the capital by fortifications, to maintain communica- | once a month in skim milk and water, equal quanti- 
tion between the several portions of her territory that'ties of each, Rob them once in three wonths with 
are separated by the sea, and to close the Seraits of boiled linseed oil, Put on a very little and rub it 








recommended very highly for fertilizing pot plants : 


Ammonium nitrate. ...... ....... 20 g. 
Ammonium phosphate... ................ ~”™ 
err 45 °° 


Use 1 part of this mixture for each 600 parts of eart). 


Pill Coating with Paraffin. —C. De Houck finds that 
pills can easily be coated with paraffin by heating 
them to about 80° C. in a capsule and adding the par- 
affin in shavings and rotating ; 2 or 3 grammes of par- 
affin are sufficient to coat 1,000 pills. The coating in no 
way interferes with the action of the pills, since they 
disintegrate easily in the mouth.—Annales de Pharm., 
ii, 66. 


Sticky Fly Paper.— 


eee ee 9 parts. 
a a. 

(2) Resin.. She wie: seeNRe Caer 6 Cken 8 parts 
ee eee errs _ 
eer os 
BNE. vgs occ wevessevanis weaghe _— 

i ra: 90 95000 scctscadcdenveuns 1 pound. 
Tee . BLg ounces, 
BON GEE. o05as cose’ 's er - 


(4) White resin.. 


, ‘ 1 pound. 
RN Os von dcccsden< 


8 ounces, 


iss ann snesenceeneenee -. 4 ounces, 
ee ee 
DI ests seakevessar Jean aaae - 


The ingredients in any one of the above formule 
should be thoroughly mixed by heating over a gentle 
fire with constant stirring, and the mixture applie: 
warm to sized paper by means of a flat. brush. 

Paper may be sized by coating with a solution of or- 
dinary glue or with flour paste nade by dissolving one 
pound of wheat flour in one gallon of water. 

Large manufacturers have special machinery for 
making fly paper on a large scale. 


Artificial Cider.— 


MOND, o's uw ka dansccewanane 20 gallons. 
Moist sugar... Rar n R Rae - 12 pounds, 
pS EE ar es “ 
Rectified alcohol................... 3 pints. 
Elder and melilut flowers, of each.. 4 ounces, 


When the fermentation is finished. it should be 
placed in a cool cellar and left to 1epose for ten days, 
then fine with isinglass and bottle; the bottles should 
be kept lying down. 


To Restore Insoluble Bleached Shellac.—Bleached 
shellac, particularly when overtreated witb chlorine, 
is apt to become insoluble in aleohol, and hitherto no 
treatment for its restoration was known. It has now 
been discovered that if sach insoluble shellac is first 
moistened with one-tyréntieth of its weight of ether, 
and allowed to 1a closed vessel, its solubility in 
alcohol will be -—Western Druggist. 
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ENGINEERING NOTES. 
A sensitized paper for making engineering reprints, 


ELECTRICAL NOTES. 


original, is highly commended by Engineering. The 
reprints consist either of white lines on a dark brown 
or brown-black base, or, if desired, may be brown- | 
black lines on a white base. 


The Ferris Wheel, which was one of the great at- 
traections at the Columbian Exposition, has been re- 
moved from its original site in the Midway Plaisance 
and has been reconstructed with improvements on 
North Clark Street, near the northern end of Lincoln 
Park. Some new features have been added, such as 
buffet and tally-ho cars. 


The following is a list of some of the great steam 
hammers in European iron works : Terni Works, Italy, 
) ton hammer, made in 1873; Alexandrovski, Russia, 
one of the same weight, 1874; Creusot, France, 80 ton 
hammer, made in 1877; Cockerill Works, Belgium, one of 
(00 tons, made in 1886; one at the Krapp Gun Works, 
issen, Germany. also made in 1886, weighs 150 tons 
ind is probably the heaviest in the world. 


The soot ejected by a smoke stack weighs more than 
is commonly supposed. The stack of a German su- 
ar factory has been provided with a soot catcher. 
six days afterward the soot was removed, and it was 
found that during the time 6,700 pounds had accu- | 
nulated. The stack of such a factory is estimated to 
hrow out during the period of the year during 
vhich it isin operation the enormous quantity of 200 

ons of soot. 


The Association of American Steel Manufacturers is 
ioving to secure the adoption of standard structu- 
il shapes throughout the country. This will simplify 
nd eheapen the production of structural steel ; and 
t will also result in economy in time and labor in con- 
tructional work. The Carnegie Works are now roll- 
ig no lessthan fifty-six different sizes of angles. If 
he proposed standard be accepted, this number will 
ve reduced to less than twenty. 


Indian Engineering recently published an article de- 
cribing a project for a transcontinental route to the 
last across Arabia, whereby communication with In- 
lia would be facilitated, and which, if carried out, 
vould produce almost as great a revolution in the 
omimerce of the East as did the opening of the Suez 
‘anal. The article is illustrated by a chart showing 
he route of the proposed line. This great mercantile 
rtery to the East would, it is calculated, cost about 
750,000,000. 


The Pennsylvania.—It has transpired that the 
large steamship on the stocks in Messrs. Harland & 
Wolff's for the Hamburg American Company is to be 
alled the Pennsylvania. In point of size it will 
‘lipse anything now afloat. The length of the vessel 
vill be 560 ft., the beam 62 ft., and the depth 42 ft. 
Che displacement tonnage will be 20,000 tous. There 
vill be 30,000 tons of cargo capacity, and accommoda- 
tion for 1,500 steerage and 200 saloon passengers. The 
Pennsylvania will be ready early next year.—Marine 
Kingineer, 

In September, 1895, a congress was held at Zurich to 
iree upon methods for the examination of building 
materials, The meeting seems to have confined itself 
simply to metals, though stone, cements, timber, pa- 
per and protective coatings, each require separate 
study. A number of architects, engineers and build- 
ers were present from Germany, Austria, France and 
Russia. Belgium, Britain and America were scarcely 
represented. An international association for the as- 
say of building materials was organized. A congress 
will be aeld at Stockholm in the vear 1897. 


An American firm of contractors has just completed 
a 50 mile extension of the Jamaica Railroad, in the 
island of that name, which has taken five years to 
build, on account of extraordinary natural obstacles. 
it runs from Kingston over and «around the Blue 
Mountains to Port Antonio, on the east coast, with 
inountain or morass all the way, says the Railway 
Age. It has 27 tunnels, 193 girder bridges, 13 viaducts 
ind 11 tower bridges, and the cost of the work is said 
to average over $100,000 per mile. The extension, it is 
stated, opens “a magnificent fruit region, where or- 
inges, bananas, pineapples and limes grow in luxur- 
iant abundance, and where the finest logwoods are 
found.” 


agara Falls, 


zero mark, 


dows can be prevented from becoming frosted. 


elevators in the Postal Telegraph Building, New York. 


being 290°3, or 4°33 kilowatt hours to the mile. 


The Atlantic cable was put to a novel use recently 
, when eight American and eight English chess pon oe 
sat down at either end of it tor an international game. 
The game was watched by enthusiastic audiences, for 
whose benefit eight large chess boards were exhibited, 
duly ticketed with the names of the respective play- 
ers, the moves being recorded as they were telegraph- 
ed from either side of the Atlantic. 


The application of electricity to the Harrington por- 
table hoist shows one of the latest developments in 
the application of electricity to hoisting machinery. 
Its capacity is ten thousand poands, which load it can 
raise at a maximum speed of 5% feet per minute, and 
lower at the rate of 10 feet per minute. 
a controller, operated by a rope, the speed of the 
motor may be varied indefinitely within these limits. 


One of the latest methods of conduit wiring for rail- 


and fireproof tubes, which are concealed in the frame- 
work of the cars. The tubes are run from the roof to 
the motors, controllers, etc., and form a complete in- 
sulated system. The wires are at all times accessi- 
ble, and defective wires can be withdrawn and new 
— substituted without defacing the woodwork of 
the car. 


A committee composed of representatives from all 
the leading insurance and engineering associations, 
and from the chief manufacturing establishments, is 
about to undertake the task of drawing up a set of 
standard rules for electrical construction and opera- 
tion. As the committee will represent the highest 
professional talent of the day, its recommendaticns 
will have a proportionate value and should result in 
the saving of much time and labor. 


There is a growing tendency in England toward 
municipal ownership of new electrical installments, 
The London correspondent of the Electric Railway 
Gazette states that, in towns which have at present 
neither electric lighting, electric railways nor refuse- 


solidation of the three ventures in one plant, dust 
| destruetors being considered in some quarters an eco- 
nomical method of generating heat for steam pur- 
poses, though they are viewed with reserve by some 
practical men. 


The recent effort of a New York paper to ascertain 
by telegram the willingness of the Am of the United 
States to subscribe to the new government bond issue 
develops some remarkable feats of telegraphic dispatch 
The first batch of messages, 3,698 in all, was sent out 
on Sunday night, January 5. 
ceived by the Western Union Telegraph Company at 


fore midnight. 
number of 6.672, was seut out a few nights later, the 
transmission lasting eight hours, from 6 P. M. to2 A. M. 


The Railroad Society of Berlin was recently ad- 


traction on trunk lines. His paper was pessimistic as 
regards immediate developments. ‘*The hopes of 
attaining unusually bigh speeds are shattered, and 
several projects have fallen flat, because existing rail- 
road lines are not adapted for operation at speeds of 
150 miles per hour. . . . Our generation will not see 
such schemes revived. . . . The great first cost of the 
many power stations, needed for long lines with dense 
service, will prevent a change of motive power at the 
present state of the electric art.” 


World’s Telegraph Lines.—A German investigator 
has announced, says Bradstreet’s, that the total 
length cf telegraph lines in the world is 1,062,700 miles, 
of which America has 545,600 miles; Europe, 380,700; 
Asia, 67,400; Africa, 21,500 ; and Australia, 47,500 miles. 
The United States has agreater length than any other 
country, 403.900 miles, and Russia comes next, although 
| European Russia has only 81,000 miles. The other 


Japanese Pig Iron.—A sample of iron which had been 
inade from native ore and coke at the Japanese fur- | 
naces was recently exhibited at Middlesborough, Eng- 
land. It was brought to London as ballast, and the 
price delivered, which was about $9 per ton, may be 
taken as about the cost of production. It was pro- 
nounced to be of good quality, and it showed the fol- 
lowing results when analyzed in comparison with 
Cleveland pig iron: 


' countries follow in this order: Germany, France, 

_ ¥ —— | Austria-Hungary, British India, Mexico, the United 

P.C. P.C | Kindom, Canada, Italy, Turkey, the Argentine Re- 

Silicon....... thiehe ovctele 3°26 2°80 | public, Spain and Chile. In point of proportion, how- 
CRE ake so scdwenesececnns 0°38 0-04 ever, Belgium leads with 409 miles of wire for every 
RII 5 octscccnecescts 0°81 1°46 1,000 square miles of territory ; Germany comes next, 
CE no xnn Reakonteneeae 1°44 0°52 with 250 miles ; Holland is only slightly behind Ger- 


many, and the United Kingdom has 280 miles of tele- 
graph for every 1,000 miles of country. 


Mr. Maurice Barnett is of the opinion that the field 
of usefulness of the storage battery will be more ex- 


Mr. H. H. Campbell recently read a paper before the 
\merican Society of Civil Engineers on the qualities 
of acid open hearth nickel steel. For the special pur- 
pose of securing a reliable test, the Pennsylvania Steel 
Company made a heat of nickel steel and rolled it in- 
© common structural shapes. It also made similar 
shapes of low phosphorous acid open hearth without 
nickel, A third grade of steel without nickel was also 
tested. The results were as follows: 


better understood. He sums up the various uses to 
which it will be applied as follows: ‘(1) As a ‘reser- 
voir’ in which may be stored up the energy represent- 
ing the difference between the average and the maxi- 





Tensiie Elastic Elongation Reduction | mum demand on a generating plant ; (2) as a regulator 
Strength. Limit. in Sin. of Area. | of pressure on circuits subject to fluctuating demands 
Nickel steel 84,377 1b. 56,760 Ib. 17°13p.c. 48°4 p.c. |—increasing the efficiency of the service and diminish- 


Carbon steel 84,327 lb. *50,000lb. 21°7ip.c. 41°3 p.c. |ing the wear and tear on.apparatus; and, (3) as a trans- 
Carbon steel 78.918 Ib. 49,128 lb. 23°03 p.c. 508 p.c. | former, to utilize a charging current at high voltage, 
—— P and to discharge, when disconnected from generator, 
*Approximate. at any lower voltage desired.” He further states that 
Mr. Campbell considered that the results fail to 

verify the supposed superiority of nickel over other 
kinds of steel. Any superiority it is not so 
marked that its use in ordinary engineering work is 
likely to be profitable, 


“it has been demonstrated that for any station which 
has to meet a fluctuating demand for power, a plant 
consisting of part steam power and part storage bat- 
r in first cost than a total steam power 
be for the same work.” 


tery is chea 
plant woul 








A plant for the manufacture of chlorate of potash 
which does not necessitate making a tracing of the! by the action of the direct electric current upon a so- 
lution of potassium chloride is being erected at Ni- 


Mr. Hutchinson recently gave, before the American 
Institute of Electrical Engineers, the results of a series 
of tests which he bad made on the Sprague electric 


The total distance traveled by the six cars during the 
tests was 67°11 miles, the corresponding kilowatt hours 


By means of | 


way cars consists of the use of insulated waterproof | pjese were the highest recorded 


disposal system, there is a move in favor of the con- | 


These messages were re- | 


the main office at 6o0’clock, and were all sent out be-| 
The second lot of messages, to the | 


dressed by Mr. Leissner on the question of electric | 


| tended as its construction and manipulation become | 





MISCELLANEOUS NOTES. 


It is claimed by a lumber journal that there are 197,- 
146,420 acres of timber lands in the Southern States, 
and that the average yield of these forests is 3,000 feet 
ver acre. Most of this is found in the Mississippi val- 


The electrical fan, which has proved such a boon|‘°™* 
when the thermometer is up in the nineties, is being 
put to useful service when the temperature is near the 
lt is found that by keeping the air in a 
store in constant circulation by the fans, the win- 


The great bore hole at Paruschowitz, in Upper Silesia, 
the deepest in the world, has been sunk toa depth of 
6,570 feet. It passes through 80 coal seams, whose 
total thickness is 293 feet. The temperature increesed 
one degree Centigrade for every 111 feet of depth. The 
weight of the rod, tools, etc., was 14 tons. The boring 
progressed at the rate of 16 feet a day, and the total 
cost was $15,045. 


There is a novement on foot for the establishment in 
New York City of a historical museum where persons 
or organizations can deposit with perfect safety, either 
permanently or as temporary loans, valuable relics of 
revolutionary or colonial times. This will be virtually 
a safe deposit vault open to the public, sothat all may 
enjoy the mass of documents and relics now extant, 
but inaccessible to the public. Much of this is now in 
peril of destruction. 





The analysis of earths from various places in the 
Lower Congo district proves that the soils there, sandy 
as well as caleareous, are provided with reserves of 
phosphoric acid and potash, which insure a high fer- 
| tility. It is regarded as certain that, in the territories 
| where the disappearance of forests has not modified 
the rainfall, the cultivation of coffee, cocoa and other 
economic plants can be carried on fora long time with- 
out the use of manure. 


| The phenomenally high barometrical readings of Jan- 
| uary last wero discussed at the Meteorological Society’s 
meeting on February 19, when it was stated that read- 
ings of over 31 inches were recorded on January 8. 
readings in the 
British Islands, the maximum being reached at Glas- 
| gow, where the barometer stood a 31'119 inches on 
| January 9. The highest recorded reading in the world 
| occurred at Barnaoul, in Siberia, in 1877, where a read- 
| ing of 31°62 inches was taken. 
M. Charles Margot, professor of physics at Geneva, 
has succeeded in electroplating aluminum with copper. 
| His method consists in first cleaning the aluminum 
| with an alkaline carbonate, after which it is thorough- 
ly washed in running water. This is followed by an 
immersion in a five per cent. solution of hydrochloric 
l}acid and another washing in pure water. A prelimi- 
|nary deposit of copper is then obtained by immers- 
ing the article in a weak and slightly acid solution 
of sulphate of copper. This done, the article is thor- 
oughly washed and placed in the electrolytic bath.— 
| Engineering. 





It appears that the popular belief that water taken 
| from deep wells will be found to be free from bacteria 
is not well founded. The bacteriologist of the Massa- 
|chusetts State Board has recently shown that * bae- 
teria exist not only in water taken from springs and 
| open wells, but in water taken from carefully guarded 
| wells of quite extraordinary depth.” It should be 
noted, however, that the report says: “It is difficult 
| to find deep wells in uninhabited or country districts, 
and our results are all derived from populous areas. 
| It is possible that other results night be obtained from 
| wells driven in uninhabited regions.” 


It looks probable that before long the Dominion 
|government will establish the long talked of line of 
|fast steamers between the St. Lawrence and a British 
port. The vessels are not to be inferior to the Teu- 
tonic of the White Star line in general equipment and 
with a capacity for between 400 and 500 cabin and 
1,000 steerage passengers. In regard to speed, they 
will be required to make 21 knots in a 6 hour trial 
|run and to be capable of ordinary ocean steaming at 
20 knots an hour. They will be of not less than 
8,500 tons. The Canadian government will give a sub- 
| sidy of $750,000 a year, which the British government 
will supplement by an annual subvention of $350,000. 


| 
| 





In one of his latest public utterances Gen. Sheri- 
dan declared that the improvements in guns and other 
weapons were tending to make war so destructive and 
terrible that some substitute for it was rapidly becom- 
ing a necessity, and the only available substitute, he 
added, was arbitration. Gen. Grant was a strong 
advocate of arbitration, and on one occasion said : 
‘*Though I have been trained as a soldier and have 
participated in many battles, there never was a time 
when, in my opinion, some way could not have been 
found of preventing the drawing of the sword, I look 
| forward to anepoch when a court recognized by all 
nations will settle international differences instead of 
having large standing armies as they do in Europe.” 


The Miller (English) says: The population of this 
kingdom in the sea (British Isles) is nearly 50 per cent. 
larger than in 1855, and it closely approaches to that 
of France. The area under wheat and the product 








thereof are about one-third of the total of 40 years 
ago, while the importation of wheat and flour has 
increased nearly eightfold, and the fact stands re- 
vealed that this country does not produce 25 per cent. 
of her bread wants. 
Population Area under Yield of Imports 
British wheat, wheat, of wheat 
Isles. acres. allowing for seed. and flour. 
1855... . 27,750,000 4,080,000 12,750,000 8,250,000 
1895... . 39,500,000 1,460,000 4,250,000 25,000,000 


By far the largest combination of trade interests ever 
formed on the Pacific coast is that known as the Cen- 
tral Lumber Company of California. It represents 
nearly $70,900,000 of capital. All charters of vessels 
and sales of lumber must be effected through this com- 
pany, which regulates freights and puts the buying 
and selling price on lumber, regulating also the pro- 
duct of each mill and proportionate amount of lumber 
each vessel shall carry. Not only are the markets of 
the Pacifie coast thus controlled, but lumber ship- 

ments to foreign countries ‘are placed under the same 

| restrictions. Every mill on the coast has its product 
regulated. The first order issued by the company was 
an advance in the price of lumber $2 a thousand, which 
will mean an increase in profits of many thousands of 
dollars during the coming year. 
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two or three years, but in Meissen ten months is con- 
sidered sufficient. This storing is most important. 
There are still supplies of the oldest porcelain clay 
found near Aue, in the Erzgebirge, which gives a red- 
dish tone to the paste ; it is used for particularly deli 





THE PORCELAIN WORKS AT MEISSEN. 
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is complete. After entering the great square building, 
with numerous wings, which constitutes the factory, we 
THE future belongs to the artistic trades. In these | are conducted across a wide court, in which lie piles of 
times, when all thirst for beauty, people are no longer | the materials from which the porcelain paste is pre- 
content to enjoy art in museums. The home, which | pared—kaolin or porcelain clay, which is obtained 
must be made as luxurious as possibie, opens its doors | partly from underground pits and partly from open | cate figures. 
toit. All porcelain was formerly brought from China| pits in the Saxon villages of Seilitz and Sornzig, and} With the mass that has been thus treated we come 
and Japan, but it has always been most highly prized | feldspar, most of which is brought from Norway. The | to the moulding room, where human hands and ma- 
by the polite world. The oldest and best known fac- | first room we enter is the washing room, in which the | chines vie with one another in giving it form. The 
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as is oft 

tory for this branch of ceramic art is the imperial por-| porcelain clay receives its first treatment, which con- | most important part of the work done here is that ot reason 
celain factory, near Meissen, Saxony, from which the | sists of a cleaning process, during which, after leaving the nodeler, who produces first the clay model and be pair 
world renowned “ vieux Saxe” came, and which now] the washing apparatus, it must run through a series | then the plaster mould; later the bosser puts the the colo 
places ou the market many real masterpieces, some of | of vats and channels in which the heavier substances | finishing touches on the article, correcting all faults Until la 


which are made after old models, while others bear 
the stamp of the latest and most modern taste. These 
artistic works are open for inspection to any visitor 
upon the payment of the sum of one mark for a guide, 
and a tour through the factory is highly interesting 
and instructive. One looks with entirely different eyes 
on the objects of art in the stores after he has seen the 
details manufacture and realizes the number of 
hands through which each article must pass before it | 


ot 








mixed with the clay are precipitated. Then the clay 
is mixed with the feldspar and quartz, which have pre- 
viously been separated from all impurities by means 
of the hammer. The mixed mass is passed to the 
filter presses and then tothe kneading machines, in 
which it is uniformly blended and freed from all air 
bubbles. It is then rammed into casks and stored for 
some time, to give it plasticity and render it more 
suitable for working. In China the mass is stored for 


in the plastic decoration. Ali of this must be done in 
the most artistic manner and with a thorough know- 
ledge of the material used, so that there shall be no 
clumsiness. Near these are turners who form the 
articles that are not formed by machine, and those 
which are thus turned are afterward pressed in plaster 
moulds to give them regularity of shape. Sometimes 
figures and groups are moulded in separate parts that 
|are then fastened together, according to the model, by 
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means Of the thinned paste or “slip.” Handles, relief 
flowers, and other ornaments, are formed and put on 
in the same way. The porous plaster of the moulds 
sucks up all moisture, leaving the moulded objects 
quite dry. The perforated decorations are cut out 
with a Knife. The delicate lace trimming on many 
little rococo figures is made in the following manner: 
Tiny rods, of which the lace or tule insertion is made, 
ar: formed of the slip by means of a brush and then 





THE 


MODELING 


ed. This process is a trial of patience, and re: 
’s the painstaking care of women’s hands. 

A though spotless white is most suitable for many 
ic figures, a great charm of this branch of art is 


uh 
qu 


cla: 


| leaves them porous and very brittle. 


| 


the polychrome work, and the Meissen works are spe- | 


cialiy noted for their wonderful color effects on the 
brilliant poreelain. They make their own colors, and 
we will inspect a large chemical laboratory where, al- 
though gold is not made asin Béttger’s time, many 
Lately special attention has 


been paid to increasing the scale—already quite long-- | 
of colors that will stand very strong heat, a distinction 
being made between the colors used in underglaze | 


painting and those employed in painting on the glaze. 


Many eharming color effects can be obtained by this | 
latter process, but the work is more easily damaged, 


as is often quite noticeable in table ware, and for this 
reason it is very important that sueh articles should 
be painted under the glaze, and during the baking 
the colors blend with the glaze. and cannot be injured. 
Until lately the only colors that were known to be ca- 
pable of withstanding the heat were oxide of cobalt 





' and limestone, 


for blue, oxide of chromium for green. and oxide of 
uranium with oxide of cobalt for black, but now other 
oxides are used, such, for instance, as oxide of iridium, 
copper, cte. 

We have already referred to the glaze, but now let 
us goto the glazing room. The articles made from 
the paste as above described are subjected to the first 
baking ; that is, they are exposed toa temperature of 
from 1,400° F. to 1,800’ F., which hardens them, and 





articles in the lowest compartments of the kilns are 
exposed to a temperature of about 2,912 F., which is 
the highest degree of heat ever obtained technically. 

The upper compartments serve for the first baking, 
described above. Each separate article is placed in a 
sagger and these saggers are piled in columns in the 
kiln ; the only opening is then walled up and the fire 
kindled. By ‘observing the fire through the glasses, 

by taking our test pieces of the same material as the 











ROOM. 


ready to be painted with the fire colors or finished as 
white porcelain, and for this purpose are taken to the 


glazing room by the earriers, who are wonderfully 
dexterous in balancing boards loaded with these | 


dishes, vases, ete., on their shoulders. Here each ar- 

ticle is dipped into the glaze bath, which consists of a| 
milkwhite fluid composed of kaolin, quartz, feldspar 
Immediately every trace of color dis- | 
appears under a powdery crust, but when exposed to 
an intense heat, this crust fuses and the colors come 
out brightly. After the parts which are to remain un- 
glazed have been carefully covered, the porcelain is 
ready fora second baking. The biseuit porcelain is 
made by exposing the unglazed articles to this second 
firing. 

From the glazing room we are led through immense 
rooms containing the great circular kilns, and through | 
the observation glasses we can see the fires. These kilns 
are built in three stories, the lower one being provided 
with six fireplaces, which, together, use on an average 
thirteen tons of fuel (brown coal from Bohemia). The | 
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SEPARATI 


A CARRIER. 


articles being fired, and by gas tests, the firing is regu 


lated. The articles are first subjected to a red heat 
and then to a white heat, and the firing lasts from 
twenty to twenty-four hours. After it has been as 


certained that the glaze has melted uniformly, the kiln 
is allowed to cool off gradually, which takes two or 
three days, and then the articles, which have di- 
minished to one-sixth their original size, are taken 
out. The moulder and firer have done their duty and 
now it is the painter’s turn. 

The strong odor of turpentine which meets us tells 
us that we are approaching the painters’ department. 
Here 360 persons are employed under the supervision 
of a foreman, and among them are the “blue paint 
ers,” who do the greater part of their work with the 
They paint the under glaze pat 
terns, such as the ‘“‘union pattern,” the old German 
flowers and birds. The painting on the glaze consists 
of the painting of raised figures, handles, ete., and 
also in the painting of decorative flowers and more 
elaborate flower and figure painting of Cifferent styles 
which require more artistic education. We see great 
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flower pieces made from nature by waster hands that 
charm by the unparalleled harmony of color. These 
beautiful decoratious stand out particularly well from 
a dark blue or brown background. In figure painting 
they are constantly returning, after more or less happy 
digressions, to the lovely subjects of the rococo period, 
which seem to be specially adapted to porcelain. 
Watteau, Boucher and Lancret understood, as did 
scarcely any who cawe after them, how to interpret 


Wily 


wit} 
| 





TAKING TEST PIECES 


the dainty trivialities of their time by graceful lines 
and most delicate coloring. Porcelain, which is 
adapted only for graceful forms, has found its proper | 
decoration in the pictures of these artists. The taste 
of the present time shows a preference for delicate and 
airy coloring well suited to the spotless purity of | 
white china. Much of the work is equal to the finest 
miniature painting. Admirers of the more serious 
style will also be satisfied, for the masterpieces of the 
magnificent Dresden gallery are constantly copied on 
vases, plaques and dishes. Copies are made of works 
of all kinds, from those of the celebrated Dutch art 
ists (Dow, Metzu. Wouverman, Brouwer, Teniers) to 
the madonnas of Holbein and Raphael. A new and 
expensive kind of decoration, which is very effective, 
is also applied here; we refer to painting with trans- 
parent gold and platinum—the latter looks like silver 
—over a dark ground, which shows through in the| 
thin piaces. The so-called Limoges painting, which | 
has long been known, consists in painting with white | 
enamel on porcelain already prepared with a dark | 
blue ground. Mythological subjects, Cupids, ete., are 


































—— 


specially adapted for this work. The most beautiful 
piece of this kind is a vase of noble antique style, 
about 2 ft. 3in. high, on which Thorwaldsen’s cele- 
brated frieze—the Triumphal Procession of Alexan- 
der—is painted on a blue ground. 

The Limoges work should not be confused with the 
pate-sur-pate (paste on paste) style. This latter is one 
of the newest methods used, for the perfection of 
which the Mei works have worked zealously, and 





- 


FROM THE FURNACE, 


in which they are searcely equaled by the Sevres 
works, which cannot produce such softness of outline 
in this branch of work. Here painting and sculpture 
go hand in band. The slip is put on the unfired arti- 
cle, which has already received a ground of fire color. 
with a brush and modeled, by means of a brush and 
little pieces of wood, into bass reliefs, antique genre 
subjects being used mostly ; then comes the firing, the 
glazing, and finally the second firing. The decora- 
tions lie on the tender toned ground like finely cut 
cameos. The use of raised and pasty colors is also 
new. 

Burnishing is a subdivision of the painting. The 
gold used in the decoration looks dull and lusterless 
after firing and has to be burnished. This is done by 
women, who use precious stones (agate and blood- 
stone) in the operation. 

At this factory they also make the colored crackle 
porcelain, such as formerly came only from China and 
Japan, and the process of making it was considered a 
great fsecret. This ware is porcelain covered on the 


caused by the glaze cooling more quickly than the 

reelain under it. A fluid coloring matter is brushed 
into these cracks and then baked in. The colors put 
on over the glaze are baked in the muffle of the 
enamel furnace with a heat of about 1470°. Artistic 
paintings are painted and fired over two or three 
times to intensify the color effects. 

Our tour is ended and we now undertake an inspee. 
tion of the articles for sale in the store. After having 
been so well instructed we even dare to criticise them, 
First we see a fine, life-sized bust of Bismarck, of the 
finest biscuit porcelain, and then we discover smaller 
busts of the Iron Chancellor, really fine specimens of 
the modeler’s art. Further on the eye is delighted 
with the decorative ware ; vases, candelabra, chance. 
liers and girandoles. Then we see a beautiful fireplace 
and even panels of porcelain for doors. The counters 
are laden with masterpieces of antique and modern 
styles, and we are surprised at the costly treasures in 
old models possessed by the firm. Most prominent 
among the oldest groups is the Parnassus group repre- 
senting Apollo and the Muses, and a group doing 
homage to Augustus III. There are works by the 
master Kindler, the whole lighthearted world of the 
rococo and queue period; the dainty coquettes, the 
powdered cavaliers, the lovelorn shepherds and shep- 
herdesses, and the little Cupids. The favorite bumor. 
ous groups are Graf Brihl’s tailor on the goat, and a 
monkeys’ concert, consisting of thirty-three figures, 
Of course all the requirements of the different styles 
of art, as well as ‘hose of modern taste. are wet. 
Electric lighting has opened a wide field for new ce. 
signs for shades, ete. 

All articles to be sold bear the trade marks of the 
eoncern, the best known of which is that representing | 
the electoral sword in blue under the glaze. This is 
often copied more or less correctly on less valuable 
wares for the purpose of deceiving the pablic. 

In closing, \et us say a few words in regard to the 
excellent organization of the works, which endeavor to 
meet all practical needs by suitable improvements, 
They now ewploy about 720 workmen, 150 of whom 
are occupied with the technical branches. Their care 
for the welfare of their employes is shown by the 
provision of well ventilated rooms, the establishment 
of coffee kitchens, and a shortening of the working 
hours. The care of the sick and of the families of the 
workmen is provided for by pension funds, widows’ 
funds, ete. 

A good library is open to all. Young people are 
taught gratuitously in the advanced schools and draw- 
ing schools, and the most capable receive scholarships 
for their higher education in art schools and sitilar 
institutions, so that the Saxon institution becomes a 
model institution. It should also be mentioned that 
this factory pays to the state each year a consideral le 
surplus, while the imperial Prussian factory, which 
has lately been compared with that at Meissen, and 
the state institutions of France, at Sevres, receive 
considerable assistance from their respective govern- 
wents.—lIllustrirte Zeitung. 
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PAINT AS A PROTECTION FOR IRON.* 
By E. A. CustTER and F, P. SMITH. 3 


Ir would appear, from past experiments, that bright 
iron does not rust when exposed to a dry. atmosphere 
of pure oxygen and carbonic acid gas, separate or 
mixed. After the rust has once commenced, only the 
slightest trace of moisture is necessary to continue 
this chemical action, which is probably due, not only 
to the corroding influence of the rust already present, 
but also to its power of absorbing oxygen and con- 7 
densing moisture. Any covering that is absolutely — 
impervious to moisture will, when applied to clean 7 
iron, prevent rust under atmospheric conditions in 
which corrosive elements are wanting. The protective 
covering that is to meet these conditions must be 
cheap and easily applied, and a paint or combination 
of paints seems to be the logical outcome of the pro- 
blem involved. 

The requisites of a good paint for the preservation 
of iron and steel are stated by Mr. Woodruff Jones, 
A.M., to be: 

ist. It should firmly adhere to the surface and not 
chip or peel off. 


me: 








surface with numberless small cracks, which are 


* Abstracts from the Proceedings of the Engineers’ Club of Philadelphia. 
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2d. It must not corrode the iron, else the remedy 
may only aggravate the disease. 

3d. 
frictional influences, yet elastic enough to conform to 
the expansion and contraction of the metal by heat 
and cold. 

4th. It must be impervious to, and unaffected by, 
moisture, atmospheric and other influences, to which 
it may be exposed. 

In undertaking to produce a paint with the above 
requirements, that would absolutely protect iron, it 
was early determined that the covering should con- 
sist of two distinet elements, the first of which should 
possess the adhesive and elastic properties, and afford 
a safe and elastic base for the application of a second 
coating that would be hard, elastic, acidproof, and 
absolutely impervious to moisture. There is no paint 
known that will meet the first requirement so fully as 
good red lead and linseed oil. The dry film of red 
lead and linseed oil, however, is porous, and this de- 
fect must be remedied by a second coating of paint, 
which will dry with an absolutely impervieus and 
waterproof surface. 

It has been justly claimed for red lead that the pro- 
perty it possesses of saponifying the oil—not oxidizing 
it in its true sense—renders it one of the most valuable 
pigments for a first coating on structural iron. After 
1umerous experiments, a vehicle was finally selected 
as affording the nearest approach for an ideal outer 
-overing for ironwork. 

The pigment was next considered, and it was de- 
cided that this must itself be inert so far as iron is 
-oncerned ; for while it was intended to be used over 

foundation coat of red lead, it should be possible to 
mploy it in some cases as a sole protective covering. 
\ material was incorporated in the pigment which 
nables it to resist frictional action in the highest de- 
ree, makes it practically impossible to destroy, and to 

ll intents and purposes absolutely insoluble in any of 
he known solvents. 

One important point that must 
idered when the protection of iron is desired is the 
wresence of mill scale or iron rust. Neo paint, however 
ood, is worth a cent a ton for the protection of iron 
vhen used over mill scale. The absolute removal of 
ill seale from the iron before it is painted should 
ierefore be specified and insisted upon. In ordinary 
wractice it has been found sufficient to brush the sur- 
ace of the iron carefully and thoroughly with a good 
wire brush and then apply the paint. 

Attention was then called to the quality of the paint 
o firmly adhere to the surface of iron when subjected 
» very high or low temperatures, and some specimens 
f pipe were exhibited that were first coated when 
old with the protective paint referred to, and were 
hen subjected to live steam at a temperature of 340°, 
hen painted while hot with the same preparation, and 


be carefully con- 


| Mr. John C. Trautwine, Jr.: While not bearing di- 
| rectly upon the subject under discussion, it may be of | 


It must form a surface hard enough to resist | interest for me to state that in applying asphalt paint | water and different acids. 


on a conerete surface, it has been found desirable to} 
dissolve the asphalt in a considerable proportion of | 
| benzine or gasoline; in the latter solution the best 
proportion being 75 per cent. of gasoline. The liquid 
seems to carry the particles of asphalt into the pores | 


of the concrete, and, when it is thoroughly dry, a} 


thicker coat of melted asphalt is applied. 


material. 
Mr. C. D. Rinald: What Mr. Trautwine has said is 
true of alwost all paints. Paint, for protection. should 


not be too heavy, as it is then much more liable to be | 
affected by mechanical action, such as anything strik- | 


ing against it. 


Mr. Smith: So far as the use of benzine on iron is 


coneerned, we have found it ee es mg as it is dif- 
| ficult to obtain it perfectly volatile, so that when it 
l evaporates it leaves a greasy surface, which, though 






































MASTERPIECES. 


fterward dipped in a mixture of ice and salt until 
thoroughly chilled. 





DISCUSSION. 

Mr. G. B. Price: Am I right in supposing that the 
first coat of red lead fills in the pores of the iron, while 
the second gives a hardened surface ? 

Mr. Smith: The first coat does not necessarily fill up 
the pores, but it makes the surface of iron glossy and 
smooth, and the second coat gives it an enamel sur- 
‘ace, The most severe test that we have given our 
paint isin a place where it has been exposed to the 
fumes of sulphuric and muriatie acid for nearly four 
vears. Itshows no signs of deterioration yet, although 
(he first gloss has disappeared, and a careful examina- 

ion of the iron, after scraping away the paint, shows 
hat it has been perfectly protected. Ordinary paint, 
inder the same conditions, would not have lasted more | 
than two years. This paint has also been used largely | 
for the protection of smokestacks and for boiler fronts, 


! 


1arred in putting the iron together, 





|adhere better. 
lowing the iron to rust slightly, thinking that the pro- | 
tective paint, applied afterward, will be incorporated 
into the iron. 
but I do not see why a paint 
fact, there is a paint—that will adhere to the iron with- 
out anything under it, even when the iron is very 
smooth. 
tainly be better than a coat of rust. | 


nection with a couple of buildings last summer. The 
roofs were made of tin, the front being inclined a 
holf ineh in ten feet to satisfy our city building laws, 
where it has lasted for nearly a vear. It does not crack | We reque ted the builder to paint it over with red 
inder a high temperature. In structural work, the first | lead, but he replied, ‘* We always wait until it rusts, 
coat is usually applied at the sbop, and the finishing | for then the paint sticks better.” 

coat is put on after erection, as it would very likely be 
| ® man to exhibit at our works a material that he pre- 


not objectionable on cement or concrete, is disadvan- 
tageous upon iron, 

Mr. Rinald: The use of rec lead as a priming coat 
to make the protective coat adhere better recalls to 


my mind an amusing letter we received some time ago 


from a gentleman down South. He wrote that it was 


a custom in that part of the country to allow metal | 
roofs to rust slightly, because the paint would then | 


Manv builders, indeed, believe. in al- | 


I do not think that this can be proved, 
‘annot be made—in 


However, a priming of red lead would cer- 


Mr. E. A Custer: We had that experience in con- 


Mr. F. Schumann: Some ten years ago we allowed 








In this | 
jay we obtain a very perfect adhesion of the latter | 


| pared for coating iron with a glossy covering of differ- 


ent colors, which stood the test of being immersed in 
We bought the secret from 
him for the composition of the material, which was 
simply sandrax gum dissolved in aleohol and colored 
by pigments. We afterward painted a steam engine 
with this mixture, which, without pigment, was very 
transparent, so that the engine always remained clean, 
and prevented the iron from rusting until it was taken 
off, about two years after its application, at a cost of 
nearly $100. Why are there not some good qualities 
|in these vegetable gums for their use in the protvetion 
of iron? It stood exposure to steam, gas and moist- 
ure. 

Mr. Rinald: A similar preparation, largely used for 
many purposes, is guin shellac dissolved in aleehol, 
It wakes a strong coating, but 1 do not think a guin 
will stand exposure to the weather for any length of 
time. It will crack and peel off. 

Mr. Smith: It is, unfortunately, true of almost all 
vegetable gums which are completely soluble in alco- 
hol, that while they make a good-looking appearance, 
they are practically worthless when exposed to the 
weather, and even in the better grades of varnish for 
wood these gums are never used for that reason. 

Mr. Max Livingston: I would like to bring up the 
point of the comparative difficulty of protecting steel 
and iron. It has been my experience that paint on 
iron will last considerably longer than on steel, especi- 
ally on the outside of steel tanks filled with water. If 
filled with oil, there seems to be less difficulty ; but 


| 


BOSSING. 


when they contain water the steel rusts very quickly. 
The best of paints will chip if over a steel surface, 
under the same atmospheric conditions where they 


would last on iron, I should like to know if this 
can be explained. 
Mr. Smith: This, doubtless, is a fact; but the ex- 


planation which I must fall back upon is the some- 
what lame one that some materials rust quicker than 
others, in the same way that some materia's are 
more soluble in certain acids than others. Regard- 
ing bisulphate of carbon as a vehicle for paint, its 
fumes have a very bad effect upon workmen using it, 
and are probably more inflammable than the vapor of 
any other liquid; and 1 have known of cases where 
serious explosions occurred from paints in which it 
was used 

Mr. Custer: I think that if the surface of either 
iron or steel is perfectly clean before the paint is ap- 
plied, iron will not be found to last any longer than 
steel, vo far as rust is concerned. 

Mr. Schumann: The absolute removal of scale must 
be insisted on. We find, instead of using acid baths 
for this purpose, sand blasts are very efficient and very 
quick, and make the surface of the iron bright and 
clean. Inthe plan that I am fam liar with, a 3x 3 
angle bar 20 feet long can be thoroughly cleaned with 
a sand blast in about five minutes, It also has the ad- 
Vantage of being applicable to work already riveted 
together. I think it would be well if those preparing 
specifications should incorporate a clause requiring 
the cleaning of the iron and its subsequent inspection 
before any paint is applied. 

Mr. C. E. Wolle: Resin dissolved in benzine will pro- 
tect iron from the effects of salt water, as we found by 
experiment in shipping deck loads of this material. 
Regarding the rusting of tin roofs before the paint is 
applied, I think the tin is often exposed to the actiou 


lof the atmosphere in order to allow the film of oil 


which covers it when manufactured to be destroyed, 
and the paint will then certainiv adhere better. 

Mr. Trantwine: In examining a piece of 6 inch 
water pipe laid ip about 1822, we found it inerusted in 
side with a layer of material that proved to be chiefly 
oxide of iron and graphite, so that the internal area of 
the pipe had been reduced about 20 per cent. Another 
piece of 6 inch pipe laid 26 vears ago, after having been 
first coated with a protective paint, was examined, 
and practically no inerustation was found upon it. 

Mr. H. J. Hartley: For the last 25 years we have 
never allowed iron plates to be applied on ships with- 
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out first pickling them in muriatic acid, washing the 
acid off thoroughly, and then painting them with red 
lead ; so that I see nothing new in that. When the 
ship is ready to launch, a second coat of good red lead 
and linseed oil is applied. 

Mr. John L. Gill, Jt. : Chimney stacks made of No. 
14 iron are very common on the boats sailing the Ohio 
and Mississippi Rivers, and are often painted with | 
ordinary coal tar containing a little lime, to neutral- | 
ize any acid that might be present. Stacks coated 
in this way have to be renewed about every three 
vears. The first experience I had of red lead being 
used in this way was on the steamboat J. B. Williams, 
built during the war. Two years ago I saw this boat 
at Pittsburg, and it still had its original stacks, which 
had been protected by a coat of red lead and linseed 
oil applied regularly once a year. This method of 
»yrotection for smoke stacks is one of the best that 

know of. For boiler fronts and similar purposes I 
know of nothing equal to Bessemer paint. 

Mr. Hartley: I think a coating of linseed oil is as 
good as any paint for the latter purpose. 

Mr. Custer: My experience has been that on the | 
smoke stacks of locomotives, for instance, linseed oil | 
gummed avd caused considerable trouble. | 

Mr. Schumann: In the discussion on this subject | 
at our meeting of four weeks ago there seemed to be 
a difference of opinion as to the efficiency of a cement | 
eovering to prevent corrosion of iron. [ therefore 
took the trouble, within the last two weeks, to inquire 
about this among builders who had torn down old 
structures built with mortar cement, and some of more 
recent date built with cement. Their opinions differ- 
ed, but the majority seemed to be in favor of cement 
forwing a protection for iron. 

Mr. H. C. Luders: It would seem to me that the 
additional expense of cleaning iron in buildings would 
amount to almost as much as the original price of 
material, and if so, would it be well to insist upon the 
iron being so prepared by the specifications ? 

Mr. Schumann: [ think the iron could be cleaned 
with sandblast at a comparatively small expense after | 
it is placed in the structure. It would probably cost | 
as much as handling the iron and applying the first 
coat of paint. 

Mr. Custer: It should not matter to the designer | 
what the expense will be, if it is made necessary in 
order to have a building that is absolutely safe. Any’ 
structure that is liable to break down in afew years 
is not worth the material in it. 








(Continued from SuprLement, No. 1056, page 16882.) 
MECHANICAL ROAD CARRIAGES, 

By W. Worsy BrEAuMoNT, M. Inst.C.E. 
{Cantor Lectures before the Society of Arts.*] 
LecTurRE III. 

WHATEVER the cause of the rekindled interest in 
mechanical road carriages, it must be admitted that 
the widely spread popular feeling in their favor is | 
due to the development which has taken place in | 
their construction and use in France and Germany. 
In these countries there are several hundreds of them 
in use for almost every purpose. It is quite probable, | 
however, that this fact would not have been placed 
prominently before the British publie for some time 
had not the enterprising proprietors of the Petit Jour- 
nal offered the substantial prizes for which several 
makers and many vehicles competed ¢ in July, 1894, 
and in Jnly of last year. The trials of vehicles in 
1894 may be looked upon as dress rehearsals of the 
long journey Paris and Bordeaux trials, which took 
place tin July of last year, and attracted, as races al- 
ways do in every country, so much attention. Not 
only did these competitions show the practical possi- 
bility of these motor carriages for ail purposes, but 
through them it became known in the United King- 
dow that a considerable industry in their manufacture 
had already come into existence on the Continent. 
From these foreign manufacturers, two at least of 
these carriages were brought and used in this country 
so that it became obvious that a source of industrial 
occupation in providing a much needed means of 
transport was not only being uegleeted in this coun- 
try, but was being encouraged to our disadvantage by 
our neighbors across the channel. The proprietors of 
the Engineer, seeing the possible importance of motor 
carriage manufacture, immediately decided to take 
some steps to encourage British manufacturers to oc- 
cupy the field which otherwise would be left to foreign 
enterprise, and they, as is now well known, offered 
1,000 guineas in prizes for the best motor carriages for 
several purposes, 
it is, however, useless to build carriages which our 
laws will not allow us to use, and they, therefore, took 
steps to ascertain the feeling of the country on this 
subject, and to memorialize Parliament, with a view 
to obtaining for British engineers and motor carriage 
builders, and for British people, that freedom for the 
use of mechanically propelled vehicles which is now 
enjoyed by all those who use horse hauled carriages, 
In this work the Engineer is being supported by the 
Self-propelled Traffic Association, which, ander the 
leadership of Sir David Salomon, was inaugurated 
recently. Steps are also being taken by influential 
people in several towns to secure that attention to the | 
subject which is necessary to obtain its immediate | 
consideration in Parliament. The Birmingham City 
Council, at the suggestion of Councilor R. F. Marti- | 
neau, will probably present a petition to Parliament 
on the part of their city. 

The patience of British people under legal restric- | 
tions is proverbial, and this patience has been tried to | 
the utmost with respect to road locomotives. Much of 
the work of agriculture and of several other industries 
would now be impossible but by the aid of road loco- 
motives, and yet, in spite of the necessity for the relief 
of agricultural burdens in every reasonable manner the 
farmer and the traction engine owner can only work 
these engines under restrictions and fines, and licenses 
and regulations which make us a laughing stock in 
every other country.§ 











* From the Journal of the Society of Arts. 

+ The Engineer, July 20 and 27, 1804, pp. 47 and 86. 

t The Engineer, July 12, 1895, p, 36. 

§ Much of the objection to traction engines would be removed if all the 
makers and users would case in the fly wheel and working parts. 





Iam not, however, now concerned with these road 
locomotives, except in so far as the acts under which 
their use is mans the are the acts which prevent the 
use of any mechanically propelled vehicles of any kind 
on the thousands of miles of beautiful roads in the 
United Kingdom. Ifa man runs a tricycle with how- 
ever {sinall (an electric motor for occasional assistance, 
he must abide by this law relating to 10 ton locomo- 
tives. The absurdity of the position is almost incredi- 
ble, and surely English people need only to be remind- 
ed of it to insist upon a change consistent with pru- 
dence and common sense. I am bound to add one 
word more on this part of my subject. These laws, 
which we tiently bear, have driven from British 
works and British workmen the industry which now 
ought to be ours, but which is Frénch and German. 


' We could not to-day buy a British motor carriage if 


we would give for it its weight in gold, although it is 
British engineers who have shown the way to make 
them. 

The manufacture of motor carriages may become a 
great industry, greater even than the cycle industry, 
if English people will be true to their own interests 
and let Parliament know that it is their will that the 
motor carriage shall be as free as horse carriages. 

I have already shown that Englishmen, fifty-five to 
sixty years ago, proved with complete practical sutffici- 
ency that steam road carriages might be a commercial 
success. Between that time and the present, men of 
the United Kingdom have from time to time shown 
how to make steam, electrical, and oil motor carriages. 
They have all along been first in design and first in 
enterprise, but they have lived in an age and in a 
country which, although always grateful, prefers to 
a the recognition of genius to posthumous 

onor, rather than permit the most beneficial infrac- 
tion of an anachronistic law. These pioneers have 
been, as they must be, enthusiasts on the subject, or 
amateurs, or both. No others would work in the de- 
velopment of a new thing which the laws discounte- 
nance and forbid. They generally outdistance those 
whom they would lead, and achieve the distinction of 
men ahead of time. This generally is the utmost of 
their consolation, but fortunately some of those who 
have been leaders in motor carriage construction are 
with us now, and we may hope they will, after all, be 
in at the finish. 

I have time for only one or two proofs of this besides 
those I have already mentioned. The steam carriage 
shown by Fig. 33 was made by Mr. Leonard J. Todd 


FIG. 33. 



































Topp’s STEAM CARRIAGE. 


in 1870. This carriage was 8 ft. 6 in. long, 4 ft. 6 in. 
wide. It ran on three wheels, the drivers being 4 ft. 6 
in. and the leading steering wheel 2 ft., all ordinary 
carriage wheels. The engine consisted of two vertical 
evlinders, 244 in. diameter and 4 in. stroke, each con- 
tained in a box in front of a coal bunker on each side, 
They were completely protected, and each separately 
drove a driving wheel by means of a half inch gut belt 
rupning on a loose cone, so that the carriage could be 
readily steered in any direction. The steam exhaust 
from the two tiny cylinders was so small in quantity as 
to be almost inappreciable. The boiler was 16 in. dia- 
meter, 3 ft. 9 in. high, and contained a large number 


| of Field tubes, 1 in. diameter, the heating surface being 


16 ft. and the grate surface 0°75 ft. The carriage car- 
ried two persons, was a practical success, and many 
would have been made but for the road locomotive 
acts. Mr. Todd having received numerous orders and 
inquiries for them. 

Up to this point I have not been able to speak—with 
the slight exception of the electrical dog cart made by 
Mr. Magnus Volk, of Brighton, and of the steam dog 
eart made by Mr. Blackburn—of Englishmen being first 
with reference to any ut steam vehicles, but I have 
now to mention a vehicle with which an Englishman 
was first—in the construction of a motor carriage, in 
= an oil engine was the form of motive power 
used. 

In about the year 1889. M. Serpollet invented the 
boiler known by hisname. It is a capillary water 
tube boiler, the tubesof which were, as first made, 
closed up by flattening. so that there was scarcely 
any passage for water. The tubes were subsequently 
made of the crescent form (Fig. 35), and were incased 
in cast iron by casting them in. It is an instantaue- 
ous generation boiler, into which the feed water is 
forced as steam is required. The boiler was exhibited 
at the Paris Exhibition in 1889, and has since been 








used for various purposes, including steam tricycles 
and carriages, by M. Serpollet and others.* 

In the boiler of the carriage shown in Fig. 34, a pres- 
sure of about 800 Ib. is carried. The engine consists of 
a pair of horizontal cylinders, 244 inches in diameter, 
and 244 inches stroke, the crankshaft being connected 


Fie. 34. 








SERPOLLET STEAM CARRIAGE. 


to the driving wheels by meansof pitch chains. The 
exhaust steam passes into the chamber above the fire 
space, and so passes away into the chimney ip a super- 
heated condition, so that it is generally invisible, the 
discharge taking place beneath the carriage. The 
coke storage is sufficient for a journey, under good con- 
ditions, of 40 miles, but the water tank has to be re- 
filled sevaral times in that distance. The pump used 
for supplying the boiler is of about 1 in. in diameter, 
ae Nag very short stroke, about three-quarters of an 
inch. 

Fig. 34 shows the construction of the engine as used 
by M. Serpollet. The pistons of the two cylinders are 
connected to two cranks on a crankshaft, which, by 
one pinion, conveys motion to a second motion shaft, 


Fig. 35. 





SERPOLLET 
BorLER TUBE, ETC. 


on which is a compensating motion gear. On the ends 
of this are ten tooth chain pinions for the pitch chain 
by which the road wheels are driven ¢ It must be un- 
derstood that it is an instantaneous generation boiler, 
the tubes being capable of withstanding the heat of the 
furnace whether there is water in them or not, so that 
the question of regulation is got over by the water 
only being admitted to these tubes when the engine 
wants steam, or, in other words, when the engines are 
at.work. That gets over one of the greatest difficulties 
with reference to the use of steam for road carriages. 
The boilers for fixed engine are made on the same prin- 
ciple, but to prolong the life of the tube and to improve 
the action of the boiler on the instantaneous system, is 
cast into a surrounding of cast iron, so that the tube it- 
self, which has tostand the pressure,and which receives 
the heat, is protected by a very large heat regulating 
medium. 

The tube used in motor carriage boilers is of the 
section shown at A, Fig. 35, and that used as cast into 


Fie. 36. 





STEER=NG AXLR, SERPOLLET CARRIAGE. 


a cast iron surrounding is shown at B. Mr. Bryan 
Donkin bad one of the Serpollet carriages in London, 
and made numerous experiments with it about four 
years ago. The steering is effected by a hand lever 
and connecting rods, which control the short joints 
shown in Fig. 36 and Fig. 42,each short axle at the 
end of the main fixed, fore axle moving independently. 
as on Akerman’s system of carriage axles, invented and 
used in 1819. 

A small oil motor carriage has been made by Mr. 
J. H. Knight, of Farnham. It is a three-wheeled 
vehicle, one of the hind wheels, which are 3 feet in 
diameter, being a driver. The engine consists of a 
single cylinder of 344 inch diameter and 4% inch stroke, 
eapable of giving °4 B. H. P. at 500 revoluticns per 
minute. The arrangement of the gear included two 
speeds brought into use by means of ropes running on 
grooved pulleys, with a pair of jockey pulleys to put 
the one or the other into action, giving a speed of from 
about 344 to about 74g miles per hour.t The engine 
drives from the crank shaft to an intermediate shaft 





a = Engineer, vol. Ixxii, p. 26, September 27, 1895, p. 314, and October 
+ Eagineering, October 18, 1895, p. 499. 
2 The Engineer, September 13, 1805, p. 252. 
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by the ropes mentioned, and the latter drives the 
road wheel by means of a pitched chain. The engine 
was at first made to run with benzoline, but Mr. 
Knight now informs me that he is successfully running 
it with ordinary lamp petroleum. The weight cf the 
‘arriage as shown, capable of carrying two persons, is 
575 pounds. It was built as an experiment; and as 
Mr. Knight has already succeeded in using oil of a high 
flash point, he has experimented to some advantage. 
The carriage next to be described is that which re- 
ceived the second prize in the Paris and Bordeaux race 
organized by the Petit Journal last July. It performed 
the journey in the shortest time, but as it only carried 
two persons, it was not awarded the first prize. The 
cartiages are made in several forms, one of the best 
being the form purchased and used by the Hon. 
Evelyn Ellis. The arrangement of the gear is seen in 
Fig. 37. The engine employed, like that of so many 
of the French carriages, is the Daimler motor, a well- 
known vertical engine, running ata high speed and 
using benzoline. It has two cylinders, set at an angle 
of about 15, and coupled to acrank partly formed by 
1 pair of fly wheel disks. This motor is entirely in- 
closed in a box, which also contains the vaporizer, B, 
and an exhaust box, C. The reservoir for carrying the 
benzoline is seen at D. At E is the regulator for con- 
trolling the supply of benzoline to burners for heating 
the ignition tubes. AtH isa small centrifugal pump 
driven by a belt on the pulley, J, for circulating the 
water round the cylinder jackets. Gearing is arranged 
for three different speeds, the cog wheels, L, being 


man, already referred to. F F are the steering wheels, 
with axles pivoted at E, and operated by rods from the 


some of the difficulties connected with a straight axle 
Fig. 39. 
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PANHARD AND LE VASSOR STEERING GEAR. 


and fore carriage of the ordinary kind, and it, more- 
over, secures good control and steady movement. 

The Daimler motor,* to which reference has already 
been made, as seen in Fig. 37, is used by several of the 





continental firms of builders of motor carriages. Quite 


Fria. 37. 
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PANHARD AND LE VAssor’s DAIMLER MOTOR CARRIAGE 


made of gun metal, and movable so that they may 
either of them be made to engage with the three 
wheels above them ; they are made tight or loose npon 
the crankshaft by means of friction clutches at K. 
The intermediate shaft driven by this gear conveys 
motion by another intermediate shaft, placed trans- 
versely aeross the carriage, and carrying a pair of 
piteh chain pinions which drive the road wheels by a 
pitch chain on sprocket wheels attached to their 
spokes. A differential or compensating motion is 
fitted to the transverse intermediate shaft. To alter the 
speed while the engine is running, the pedal, M, is de- 
pressed, and the gearing then brought torest by means 
of the lever, N. The change in the position of the 
gear wheels is then made, the cogs all being rounded 
at their corners to enable them to find their way into 
the corresponding teeth of the upper wheels. 

A pulley, Q is placed upon the driving wheels, and 
used for carrying a brake instead of putting a brake 
on the tires of the road wheels. 

The clutch already referred to is shown by Fig. 
38. The shaft, C, is the crankshaft, upon which is 
fixed the coned disk, B. In front of this and slid- 


Fig. 38. 








PANHARD AND LEVASSOR FRICTION CLUTCH. 


ing upon a feather is another friction cone, the 
face of which has a greater angle. When the contain- 
ing or interior cone disk which encircles these is 
pushed against these inner cones, the smaller one re 
tires into the larger one against the resistance of the 
springs, D, and when the frictional contact due to 
this resistance is reached, the further frictional contact 
and more powerful grip of the disk, B’, is obtained, the 
object being as far as frictional cone clutches makes it 
possible to put the carriage gradually into motion ; the 
faces of the cones, B and B,’ are coated with leather at 
A and A’, 

The steering is effected by means of front wheels 
running on short axles, as seen in the diagram, Fig. 
29. The system, it may be mentioned, is that of Acker- 





recently it has been much modified, and takes the 
form which will be referred to hereafter in connection 
with the Daimler carriage. 

(To be continued.) 


HOW TO BUILD A MINIATURE YACHT. 
By W. J. HENDERSON, 


THE sailing of miniature yachts affords a great deal 
of pleasure to those who have not the time or the 
means to indulge in sailing full grown vessels. But 
the pleasure of sailing these little craft is increased ten- 
fold when the vacht is the work of one’s own hands. 
To build what may fairly be called a model yacht, one 
that reproduces in herself the lines of some famous 
flier of heavy tonnage, requires the skill of an expert 
designer ; but any man with an ordinary amateur 
sailor’s knowledge of hulls. rig, and sails can make a 
boat that will sail well. The first thing to do is to 
draw a design on a stout sheet of paper. This design 
should show the three plans always used by yacht 
builders—body, half breadth, and sheer plan. It is 
not necessary that the amateur should he able to origi- 
nate these plans. On the contrary, it would be better 
for him to copy them from some one of the many 
books containing designs. Even if he uses the design 
of a ninety footer, he can reduce the scale toa quarter 
inch for every foot, and so get a perfectly proportioned 
two footer. 

When it comes to building, he may follow one of 
three ways: 
built up method. The first is very convenient fora 
small model, and the last is the only satisfactory way 
for boats four or five feet long. The three methods 
briefly described consist, first, of carving the hull out 
of a solid block ; second, of building it out of several 
horizontal sections cut to the proper shape and glued 
one upon the other; third, of constructing the bull in 
winiature out of almost as many separate pieces as 
there are in a large yacht. For the great majority of 
those who will wish to build miniature yachts the 
simplest plan is the block method. 

The first requirement is a piece of clear. soft white 
pine of sufficient size. Draw upon the upper surface 
of this block with a black pencil the deck line as 
shown in your design. Now draw a straight line 
through the ceuter of the deck from stem to stern, 
earrying it down the ends and along the bottom of 
the block. The sides should now be cut away perpen- 
dicularly to the deck line. If you are near a cabinet 
maker, he can do this neatly with asaw. You must 
next draw carefully on the sides of your block the 
sheer plan of your model, including, of course, the 
sheer of the deck. You may now proceed to cut away 
the top of the block until the deck has come to the 


proper shape. Now mark again the center line from | 


stem to stern. You are now ready to go to work at 





* The Engineer, vol. lxxv, p. 322. 


steering lever at D. This form of steering gear removes 


the block, the *‘ bread and butter,” or the | 


| shaping the hull. Before doing this you should have 
several patterns cut out according to the lines of your 
body plan, showing the shape and width of the hull 
at various points from stem to stern. By applying 
these patterns—which will look something like the 
chocks in which a model sits when on exhibition—at 
the proper places as you gradually cut away the wood, 
you will get your hull to assume the shape indicated 
by the design. Try these patterns very frequently 
and work very slowly, or you may find that you have 
eut away too much in some one place, and then your 
model is spoiled. 

Having finished the cutting, work over the bull with 
sand paper, using No. 2 first and No. 14 afterward. 
Now bezins the delicate task of cutting out the inte- 
rior of the hull. Foran ordinary toy boat the hull 
may be left solid; but for a firstclass model yacht this 
will not do, because the density of the wood will sink 
her below her designed water line. It is necessary to 
build a cradle to hold the hull firmly while you are 
eutting out. The cradle may consist of bow and stern 
chocks connected by strips of wood. Now draw a line 
around the deck two-thirds to three-fourths of an inch 
from the outside, and cut out the wood inside of this 
line, going down straight at first and afterward follow- 
ing the shape of the hull. The sides should be from 
| one-fourth ineh thick for a little boat to one-half inch 
| for a three footer. 

Next you must cut out your deck beams one-fourth 
|inech thick and one-half inch deep. If you wish your 
deck to curve. of course the top of the beams must 
eurve. Cut them to the proper length and mortise 
them into the sides of the boat, the upper edges even 
with the tops of the sides. If you wish a hatchway, 
you must put two fore-and-aft pieces between the 
beams where the opening is to be. Now cut the deck 
out of light mahogany or pine one-eighth inch thick, 
and one-eighth wider than the boat. Nail it on, and 
round off the outer edge with sand paper to form the 
plank sheer. Next make the boat’s rail, not over one- 
fourth inch thick, and nail it on. It is a good plan, as 
amatter of precaution, in nailing on a rail to bore 
small holes for the nails. so that they will not split the 
sides when driven in. Very small wire nails are the 
best for this work. This whole !abor of cutting out 
and shaping a hull requires a delicate hand and a good 
deal of patience, and it is a very unsatisfactory ew 
ployment for a hasty person. 

A hollow box of the required form for the lead keel 
is now made and rubbed with chalk. The lead is melt- 
ed until it will just run and is poured into the box. 
As soon as it is cool, it can be taken out and trimmed 
with 4: steel] cutting instrument. The keel is bolted 
to the hull by iong brass screws. You can have a 
regular fin keel if you like, by cutting out a sheet of 
brass and bolting it to two flat pieces screwed to your 
vessel’s bottom. Then mould your lead bulb in halves 
and bolt them to the foot of the fin. You now come 
tothe rig. The dimensions of the spar plan of a fine 
model, given by W. P. Stephens, are as follows : Length 
of water line fifty-two inches ; mast abaft forward end 
of water line, nineteen inches; mast, deck to hounds, 
forty-six inches ; wasthead, seven and one-half inches; 
topmast, forty-two inches ; bowsprit, outboard, nine 
teen inches ; boom, fiftv-four inches; gaff, thirty-four 
inches; tack to peak, sixty-eight and three-fourth 
inches ; clew to throat, sixty-five inches ; topsail* yards, 
seventeen by thirty-seven inches. By following these 
proportions you will have a good model, 

Make the mast, boom, and gaff out of clear spruce. 
Ash or hickory is good for the bowsprit. The mast 
should be one-half inch in diameter for a three footer 
It should be set in a brass tube inside the bull. Put a 
tight plug of wood in the bottom of the tube and run 
a screw into it through the bottom. All the fittings of 
the rigging of a model yacht are made out of brass, 
which can be cut and bent to the required shape with 
|a few simple tools and a little ingenuity. There are 
some large sporting goods stores where all these fit- 
tings may be bought ready made at reasonable prices, 
and for ore who has a little money to spend on his 
model this is most convenient. The rigging of a model 
yacht is so much a matter of taste that it must be left 
to the builder’s own fancy. It may be suggested, how- 
ever, that the best material for the shrouds is water- 
proof fishing line. 

There are two plans for arranging the rudder. One 
is by means of weights of lead, which way be attached 
to the after edge of the rudder itself or to a tiller ex 
tending abaft the rudder post instead of forward. 
When the boat heels, the rudder swings to leeward, 
and so Keeps her off till her mainsail fills and sends her 
head toward the wind again. The other plan is more 
eomplicated, and somewhat difficult to describe with- 
out the use of pictures. Through the head of the 
rudder post a short tiller runs aft instead of for 
|ward. A rubber band extends from the end of the 
| tiller to a point further astern and exactly amidships. 
This band tends to pull the tiller back amidships 
whenever it is to port or starboard. A small carved 
wire, with a screw thread, should be set upon the deck 
so that the after end of the tiller will move just above 
)it. On this wire a thumb nut should be placed on each 
\side at the point where tbe tiller should stop when the 
|boat is properly balanced, Of course, when the tiller 
| strikes the thumb nut it ean go no further. Near the 
}end of the tiller isa ring. through which the mainsheet 
|is rove from the boom. The end of the sheet is carried 
forward and made fast, the sheet being very slack. 
The pull of the mainsheet through the ring puts the 
helm over, and the rubber band hauls it back, 

This automatic gear will steer a miniature yacht ex- 
cellently when she is sailing with the wind aft or 
abeam. In sailing to windward, miniature yachts are 
steered entirely by the sails, and the rudder is kept 
amidships. For this purpose Mr. W. P. Stephens re- 
'eommends a second sheet, rove through a traveler. 
| The after end of this sheet is fitted with a spring snap, 
while the forward end is made fast, the sheet being 
hauled taut. There must be a ring on the boom to 
catch the spring snap, which is ottached to it when 
you wish to send the boat to windward. The rubber 
band now holds the tiller amidshijs.—The Outlook. 








THE application of a cold water compress, covered 
with a bandage of flannel, has proved efficacious in 
the night sweats of phthisis after the usual remedies 
had failed. 
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THE STORY OF HELIUM.* 
By J. NorMAN LockyYkr, in Nature. 
CHAPTER II, 

My next chapter breaks new ground, I take you 
right away from the celestial regions, we leave the sun 
for a time, and I land you at Washington. I take you 
toa room in the geological department there, and I 
introduce you to one of the officials at work—a certain 
Dr. Hillebrand. 

He is engaged upon the chemical examination of 


H 


Let us deal, in the first instance, with the method of 
photographing the spectrum of a star which appears 
The best way of doing that is to use 


to us as a point, 
an instrument represented in this diagram, which con- 
| sists of a telescope with an object glass at one end in 
| front of which a prism of large dimensions is fixed, 
through which the light has to pass before it enters 
| the telescope at all. 

Hence on the photographic plate, instead of the 
point formed by a star under ordinary conditions, 
owing to the tearing asunder by the prism of the dif- 
ferent colored rays of which the white light of the 


v7 


constellation of Orion. 
ple (Fig. 10). 

Some astronomers hold the view that all the stars 
were hotter when they were first formed than they 
ever have been afterward. I have attempted to prove 
not only that this view is unphilosophic, but, further, 
that the spectroscopic facts indicate that we can ar 
range the stars along one line. provided the hottest 
stars are supposed to occupy the middle of it. In other 
words, that stars begin to cool, get hotter, and then 
cool down finally. 

In this way w2 are enabled to trace the chemical 


Bellatrix is given as an exam- 





G 





specimens of the mineral uraninite from various locali- 
ties. The time was the year 18838 

He deals with a little ervstal such as I have in my 
hand, he puts it in a vessel containing some sulphuric 
acid and water. He finds that he gets bubbles, bub- 
bles of gas produced out of the crystal by means of 
the sulphuric acid. Well, he collects this gas, gets a 
quantity of it, tries to find out what it is, and he comes 
to the conclusion that it is nitrogen, and he publishes 
a statement that this gas obtained from the mineral 
uraninite consists of nitrogen. 

This result was new. He thus writes about it : 

** In consequence of a certain observation ” [the one 
I have just referred to] “and its results, an entirely 
new direction was given to the work, and its scope 
wonderfully broadened, This was the discovery of a 
hitherto unsuspected element in uraninite, existing in 
a form of combination not before observed in 
mineral world.” 

It is not needful for my story to follow Dr. Hille- 
brand through all the painstaking and patient labor 
he cut out for himself, to explain this anomalous be- 
havior. Needless tosay he did not omit to employ 
the spectroscope to test the nature of the new gas. 

He writes :+ 

“In a Geissler tube under a pressure of ten willi- 
meters and less, the gas afforded the fluted spectrum 
of pure nitrogen as brilliantly and as completely as 
was done by a purchased nitrogen tube. In order 
that no possibility of error might exist, the tube was 
then reopened and repeatedly filled with hydrogen, 
and evacuated till only the hydrogen lines were visible. 
When now filled with the gas and again evacuated, 
the nitrogen spectrum appeared as brilliantly as be- 
fore, with the three bright hydrogen lines added.” 

On this paragraph I may remark that it has long 
been known that gases like nitrogen give us quite dis- 
tinct spectra at different temperatures-——one fluted, an- 
other containing lines. Which of these we shall see in 
a tube will depend upon the pressure of the gas and 
the electric current used, The fluted spectrum of 
nitrogen is very bright and full of beautiful detail 
in the yellow part of the spectrum; the line spec- 
trum, on the other hand, is almost bare in that re- 
gion. 

Note well that it so happened that the pressure and 
electric conditions employed by Dr. Hillebrand en- 
abled him to see the fluted spectrum. 

Dr. Hillebrand concludes his paper by pointing out 
that 

“The interest in the matter is not confined merely 
to a solution of the composition of this one mineral ; it 
is broader than that, and the question arises, May not 
nitrogen be a constituent of other species in a form 
hitherto unsuspected and unrecognizable by our or- 
dinary chemical manipulations? And, if so, other 
problems are suggested which it is not now in order to 
discuss,” 

CHAPTER III. 

Now, I have another part of the story to bring be- 
fore vou, 

Following the recognized practice of story tellers, I 


the | 


Fie. 9.—Spectrum of Arcturus between G and K. 


| star is composed, we get a fine line, along which is| 


| represented the complete radiation, or complete sys- 
| tem of hieroglyphics, from red to violet. 

Another method is to employ a spectroscope of the 
| ordinary construction in connection with a large re- 
|flector. The light from the star, which is grasped by 
| the large mirror, is thrown by a diagonal mirror inside 
the tube on to the slit. In the ease of the nebula, of 
course allowing first one part and then another to fall 


determine what light notes build up its light, and 
whether the light notes from every part of the nebula 
are absolutely the same, or whether there are differ- 
ences of chemical constitution in different parts. In 
this way it was found many years ago that both in the 
light of stars and of nebule we get very considerable 
varieties of spectra, Let me prove this point by refer- 
ring to some recent observations. 

The original negative of the nebula of Orion, taken 
at my observatory at Westgate-on-Sea, in 1890, con- 
tains fifty-six lines, and of course by determining, as 
we have been able to do, the wave lengths—the posi- 
tions of these lines in the spectrum—we can determine 
the exact light notes represented, and therefore the 
substances which produce them. Now I have to tell 
you that in this spectrum of the nebulaof Orion we 
get lines of unknown origin exactly coinciding with 


H h 


those unknown lines which I have already referred to as 
having been seen in the sun’s atmosphere. Mark it well, 
that some of the unknown lines in that atmosphere, 
those that we have not been able to see in our labora- 
tories, are identical in position with some of the un- 
knowu lines in the nebula of Orion, the line D*® being 
one ease in point. 

Then, I have next to say that in the spectra of many 
stars we have these same lines, which we have so far 
classified as unknown for the reason above stated, that 
in our laboratories we have not been able to get any 


upon the slit of the spectroscope, we are enabled to | 


changes from one star to another, and that has been 
done with an expenditure of considerable labor. 


CHAPTER Iv. 


Now I go to another chapter of my story. I ask 
you to accompany mein your mind’s eye to another 
eclipse. The importance of eclipses in the abstract | 
think you will grant, from some of the results which I 
have referred to. A method which was first employed 
by Respighi and myself during the eclipse of 1871 was 
| employed on a large scale and with great effect during 
the eclipse of 1893. The light proceeding from the 
luminous ring round the dark mcon was made to 
give usa series of rings, representing each bright line 
seen by the ordinary method, on a photographie plate. 
The observers this time were stationed in West Afri- 
ea and in Brazil. The African station was up one 
of the rivers, not very far away from the town of 
Bathurst. 

As a matter of fact, the very same instrument which 
was previously referred to as used for obtaining pho- 
tographs of the stars was sent here, in order that pho 
tugraphs of the eclipse of the sun might be taken on 
exactly the.same scale as the photographs of the stars 
had been. We next come to the Brazilian station. 
Here again the instraments were somewhat similar. I 
have another view of the Brazilian station, and it af- 


F 
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Fie. 10.—The spectrum of Bellatrix between H and F. 


fords me very great pleasure to bring this before you, 
because it enables me in this publie way, as president 
of the Vesey Clab, to tender thanks to Sir Benjamin 
Stone for the help he gave the Brazilian party. 

We next pass to the results which were obtained by 
Messrs. Fowler and Shackleton, who were in charge of 
the instruments at the two stations. The diagrams 
will indicate the kind of celestial hieroglyph—to come 
back to the old image-—-we have to deal with when this 
method is employed. 

Ve get more or less complete rings when we are 





lines which correspond with them. 

I call attention to the spectra of some stars which | 
have been carefully photographed and measured. You 
will see that the progress of this branch of science lately 
has been so considerable that any statement made with 
regard to the positions of lines, and therefore the chem- 
ical origins of them, may be made with a considerable 
amount of certainty as depending upon accurate work. 
It forms no part of my present purpose to indicate 
the various classes in which the stars have been classi- | 
fied by different observers according to their spectra, 
but some of the more salient differences must be pointed 





have to change the scene; instead of dealing with the 


out. Thus we have stars with many lines in their | 


dealing with an extended are of the chromosphere, or 
lines of dots when any small part of it is being sub- 


| jected to a disturbance which increases the tempera- 


ture and, possibly, the numbers of the different vapors 
present. 

The efficiency of this method of work with the dis- 
persion employed turns out to be very marvelous, and 
in securing such valuable and permanent records as 
these, you will acknowledge that we have done very 
much better than if we had contented ourselves with 


the style of observations that I have referred to as hav- 


ing been made in 1871. 
And now the plot of my story begins to thicken. On 





Fie. 11 


higher reaches of some of the large pr 
and prominences, the absent portions 


sun, I must take you still furt’er afield and consider 
some points connected with distant suns, which we 
call stars, and the nebule which are so often associated 
with those distant suns. A star appears to us as a 
point, but a nebula appears to us a surface, and the 
result is that the method of investigating these 
two classes of heavenly bodies, to get at the facts I 
have to bring before von, is somewhat different. 


* Continued from SurrLement, No. 1056, page 16885. 


+“ On the Occurrence of Nitrogen in Uraninite,” Bulletin, No. 78, U. » 
Geol. Survey, 1889-90, p. 55. 








ominences extending beyond the moon's limb. It will be seen that at K and 
being of course obscured by the moon. One very small prominence is especi 


spectra, others with comparatively few. I will take 
the many-lined stars first. 

The diagram (Fig. 9) represents the spectrum of Are- 
turus, a star the spectrum of which closely resembles 
thatof thesun. In @Cygni we have another star with 
many lines, but here we note, when we leave the hy- 
drogen on one side and deal with the other stronger 
lines, that there is little relation between the solar 
spectrum and these lines. 

I next come to the stars with few lines. These are 
well represented by many of the chief stars in the 





Untonched reprodaction of photograph (African station) taken very shortly after the commencement of totality, the exposure being ** instantaneous.” 
At this phase of the eclipse a considerable are of the chromosphere was visible, and its spectrum is therefore shown in addition to the spectrum of the 


K there are long arcs of chromosphere 


ally rich in lines, 


examining these eclipse records, we find that we have 
to do exactly with those anknown lines which had 
already been photographed in the stars and in the 
nebule. 

As was to be expected, we, of course, deal with the 
lines recorded in the first observations of the solar dis- 
turbances, and chronicied in that table of Prof. 
Young’s to which I have already called attention: but 
the important thing, the unexpected thing. is the mar- 
velously close connection between eclipse and star spec 
trum photographs. 
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CHAPTER V. 


gain I reeall you from the heavens to the earth ; the 
time is the beginning of the present year. 

You remember that last year was wade memorable 
by the announcement of the discove ary by Lord Ray- 
leigh and Prof. Ramsay of a new gas called arg ron, and 
you know that the discov ery was brought about chief- 





iy in the first instance by the very accurate observa- 


make, in his absence, I obtained some gas for wyself 
by a different method with which I need not trouble 
you. From March 30 onward wy assistants and my- 
self had a very exciting time. One by one the un- 
known lines I had observed in the sun in 1868 were 


found to belong to the gas I was distilling from brég- 
gerite, not only D*, but 4,923, 5,017, 4,471 (Lorenzoni’s 
f), 6,677 (the BC of Fig. 7), referred to previously, and 
many other solar lines, were all caught in a few weeks. 


are indicated in the diagram of Bellatrix annexed, 
and in Fig. 14 He = helium is the gas which con- 
tains D*; the other gas I so far call * gas X.”* 

This result is, however, more impertant from the 
chemical than from the astronomical point of view 
at present. 

A word in conclusion referring to the occurrence of 
this gas in terrestrial minerals. 

We are brought face to face with one question, 





Fia, 12.—P 
addition to numerous prominences. 


who found that when he was 


i determining the w eight of air in a globe of a certain 


Jere 


) from 


— 





) which, as I have previously stated, floods the 


capacity, the weight depended upon the source from 
which he got the nitrogen. 

‘rom the nitrogen from atmospheric air he obtained 
one weight and frow that obtained by certain chemi- 
ca! processes he obtained another, and ultimately it 
was found that there was an unknown element which 
produced these results, these various changes in the 
weight; and as a consequence we had the discovery 


of argon, 
it struck Mr. Miers, of the British Museum, that it 
ght be desirable to draw attention to the nitrogen 


wiieh we have seen Dr. Hillebrand in 1888 obtaining 
his erystal of uraninite; his observations, of 
course, Were more in the mind of Mr. Miers than in the 
minds of the pure chemists. He therefore communi- 
eated with Prof. Ramsay, who lost no time, because it 
was very interesting to study every possible source of 
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Photograph 21 (African station) taken shortly before the end of totality 
It will be seew that one of the smallest prominences is rich in lines, and closely resembles that which appears in Fig. 11. 








A portion of the chromosphere on the 


But this was by no means all. The solar observa- 
tions had been made by eye, and referred therefore to 
the less refrangible part of the spectrum, but I had 
obtained and studied hundreds of stellar photographs. 
So I at once proceeded to photograph the gas and com- 
pare its more refrangible lines with stellar lines. 

Here, if possible, the result was still more marvel- 
ous. In the few lined stars, by May 6, I had caught 
nearly all the most important lines at the first casts of 
the spectroscopic net. Fig. 13. which includes some 
later results, will give an idea of the tremendous reve- 
lation which had been made as to the chemistry of some 
of the stages of star life. 

These results enabled us at once to understand how 
it was that the “ unknown lines” had been seen both 
in the sun’s chromosphere and some nebule and stars. 
The gas obtained from the minerals made its appear- 
ance in the various heavenly bodies in which the con- 
ditions of the highest temperatures were present, and 
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Fie. 13.—The spectrum of Bellatrix showing the lines of hydrogen and those which have been traced to the gas obtained from minerals. 


nitrogen and see what its behavior was in regard to 
the quantity of argon that it produced, and in the 
relation generally of the gas to the argon which was 
produced from it. 

Prof. Ramsay treated uraninite in exactly the same 
way that Dr. Hillebrand had done in 1888. The gas 
obtained as Dr. Hiilebrand had obtained it was even- 
tually submitted to a spectroscopic test, following Dr. 
Hillebrand’s example. But here a noteworthy thing 
comes in, 

It so happened that the pressure and electrical con- 
ditions employed by Prof. Ramsay were so different 
from those used by Dr. Hillebrand that, although ni- 
trogen was undoubtedly present, the fluted spectrum 
yellow 
part of the spectrum with luminous details, was ab- 
sent. But still there was something there. 

Judge of Prof. Ramsay’s surprise when he found 
that he got a bright yellow line; that was the chief 





the more the work goes on we find that this gas is re- 
ally the origin of most, but certainly not of all, of the 
unknown lines which have been teasing astronomical 
workers for the last quarter of a century. 

A great deal of work has been done upon these 
gases from other points of view than those which affect 
my story, and perhaps I may be allowed just to refer 
for a minute or two to one of the results which have 
been obtained by myself. 

It is perfectly obvious that the gas as obtained 
from uraninite is a mixture of several gases ; that the 
gas which gives the yellow line has not yet been iso- 
lated, but is always mixed up with other gases which 
give other lines. 

In May I communicated to the Royal Society some 
experiments which indicated in a most conclusive 
manner the fact that the lines D* and 667, to deal with 
two only for the sake of simplicity, were not produced 
by the same gas, and that 667 seemed to bea com- 





Fie. 14 


thing, and not the strong suggestion of the spectrum of 
nitrogen. Careful measurements indicated that the 
twenty-six vear old helium had at last been run to 
earth, D* wasat last visible in a laboratory. Prof. 
Ramsay was good enough to send specimens of the 
tubes containing this gas round to other people, and 
he sent one of them to me. 

I received Prof. Ramsay's tube on March 28, but as 
it was not suitable for the experiments I wished to 


| cipal and first and second series for each gas. 


Runge and Paschen’s results suggesting that cleveite gives off two gases, 
each with three series of lines. 


| pound gas of which D* represents one of the - constitu- 


ents. 

Some little time after, Profs. Runge and Paschen, 
from an entirely different standpoint, arrived at ex- 
actly the same conclusion. They recognized two 
gases, one represented by D*, the other by 667, and 
further they showed that ‘the lines might be arranged 
into six similar and beautifully rhythmic series, : 


—— 
hese | 


other edge of the dark moon is now visible in 


which ought to influence many lines of work for many 
years tocome. I have already suggested to you that 
we really now can talk with something like certainty 
and definiteness about hot stars and cooler stars, and 
that iu the hottest stars we know of the atmospheres 
of those stars consist almost entirely of hydrogen and 
helium. 

But see what a little trace of helium we have in this 
small planet of ours, which was undoubtedly once a sun, 

| which undoubtedly once had an atmosphere just as 

| glorious in its hydrogen and its helium as any of the 
| other stars are now glorious. 

: What has become of that helium ? 
will have to be very carefully considered in t 
few years. 

We appear to be in the presence of the vera causa, 
not of two or three, but of many of the lines which so 
far have been classed as ‘“‘unknown” by students 
both of solar and stellar chemistry, and we are also 


This unetion 
1e next 


| apparently in the presence of a new order of gases of 
the highest importance to celestial chemistry, “though 


perhaps they may be of small practical value to chem- 
ists, because their compounds and associated ele nents 
| are for the most part hidden deep in the earth’s inte- 
|rior. Why do I suggest a new order of gases ? " teak 
‘at the facts. 

| All the old terrestrial gases, 
| hydrogen, are spectroscopically invisible in the sun 
and stars—though they doubtless exist there—and 
these new gases, scarcely yet glimpsed, have already 
supplied us with many points of contact between our 
own planet and the hottest part of our central lumin- 
lary that we can get at and stars like Bellatrix. 

The work certainly is full of hope for the future, not 
only in relation to the possibility of more closely cor- 
relating celestial and terrestrial phenomena, but since 
it indicates that terrestrial chemistry, founded on low 
density surface products in which nonsolar gases 
largely enter, is capable of almost infinite expan- 
sion when the actious and reactions of the new order 
of gases, almost, it may be said, of paramount import 
ance in certain stages of stellar evolution, shall have 
been completely studied. 

I have some other results to refer to, but it is quite 
sufficient, I think, to leave my story as I have told it 
to you without going back on any of the characters, 
or without dealing in any greater detail with the de- 
nouement of the plot. 

But the story has a moral. Themore we can study 
the different branches of science in their relation to 
each other, the better for the progress of all the sci- 
ences. Another point is that in the study of nature 
we behave in a very foolish way if we think there is 
anything unimportant which comes under our eyes, 
If it had so happened that Dr. Hillebrand had seen 
the line spectrum of nitrogen in 1888, we should have 
saved all these seven years of waiting for this terres- 
trial source of helium ; and I may add, further, that 
argon would have been discovered as well in the first 
hour’s work. Inscience, results of the first import- 
ance depend upon the minute examination of so-called 
residual phenomena; it is too much the general ten- 

| denev, of scientific work on a large scale, to think too 
much of those results which may have a practical im- 
portance. 

Geologists, natural philosophers generally, have been 
familiar with the mineral world for a considerable num- 
ber of years. What have they been doing all the 
time? They have confined their attention too ex- 
clusively to the contained metals, and have neglected 
the gases; whereas it now seems that if they had 
been less careful of the metals, and had studied the 
gases, it would have been very much better for our 
nineteenth century knowledge. And that is the mor- 
al of my simple story. 


with the exception of 


THERE are in Arizona 10,000,000 acres of desert land 
sapable of reclamation to agriculture through irriga- 
tion. Already some 997,000 acres have been reclaimed 
and are bearing profitable crops of various kinds, and 
various enterprises are now under way which, it is ex- 
pected, will in the next two years insure the reclama- 
tion of almost 2,000,000 acres wore. 








* In the many comparisons I had to make, I soon found the inconvenience 
of not having a name for the gas which gave 667, 501, and other lines. 
When, therefore, Profs. Runge and Paschen who had indorsed my results, 
and had extended them, called upon me, I thought it right to suggest to 
them that, sinking the priority of my own results, we should all three 
combine in suggesting a name. Prof. Runge (under date October 20) wrote 
me: “ The inference that there are two gases is a spectroscopical one, vein 
based on the investigation of the ‘series.’ Now, though we think thie 
basis quite sound, we must own that the conclusion rests on induction. 

For this reason we do not want to give a name to ‘gas X.'" I have so far 
suggested no name, though Orionium and Asterium have been in my mind, 
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ON VIVISECTION. 
By Prof. THEOPHILUS PARVIN, M.D, LL.D., 
Jefferson Medical College, Philadelphia, Pa. 


of 


undue 


THE subject of bacteriology has, I believe, 
importance in professional study and teaching. 
May not a similar statement be made in regard to 
vivisection? My belief is that the value of this 
method of stady in relation to surgery and therapeu- 
tics has been exaggerated. So far as the first depart- 
went is concerned, reference will be made tu abdomi- 
nal and to brain surgery. If Mr. Tait’s statement is 
accepted—-and his authority and ability none can 
justly question—vivisection has been an injury, not a 
help, to the former. His declarations upon this point | 
have been positive and frequent. One of the most 
recent, 1889, isas follows: “ Instead of vivisection hav- 
ing in any way advanced abdominal surgery, it has, 
ou the contrary, retarded it.” 

Those engaged in brain surgery sometimes refer to 
the great advantages obtained by vivisection in cere- 
bral localization ; but Dr. Seguin, whose authority 
will be admitted, referring to a paper by Horsley, 
makes the following statements: ‘The author ap- 
pears to assume that our progress in cerebral localiza- 
tion has been mainly dependent upon experimentation. | 
Here again we must differ from him. Clinical obser- 
vation and pathological data come first (Broca for 
speech center, Hughlings-Jackson for a hand center 
and general doctrine), the animal experiments with 
detailed proofs by Hitzig, Ferrier, and others long 
after; and the solid facts upon which we make our 
daily localization diagnoses have been patiently aceu- 
mulated by pathologists, and would stand to-day sup- 
porting the doctrine of cerebral localization if not one 
animal’s brain had been touched. Besides, in the case 
of the visual half center, human pathological facts 
have overthrown the result of experimentation (Fer 
rier’s angular gyrus center), and have made us, for 
practical purposes, indifferent to the contradictory re- 
sults of Munk and Goltz. It is safe to say that every 

e of the so-called ‘centers’ in the human brain have 
been determined empirically by post-mortem proofs, 
independently of experimental data. What animal ex- 
periments would have led us, for example, to locate the 
half center for ordinary vision in the cuneus, the center 
forthe legin the paracentral lobule, and that foraudited 
language in the left first temporal gyrus? In this de 
partment of pathology medical science has been strict- 
ly inductive and sufficient unto itself, though receiv- 
ing confirmatory evidence from the physiologist. The 
first (speech) and the list (visual) centers have been 
discovered by clinical and pathological studies.” 

Facility in operating is one of the advantages claim- 
ed for vivisection, and the claimis just Nevertheless, 
the animals thas used for the education of the surgeon 
ought to be completely anesthetized during operations, 
and killed imuvediately after, and not left to live days 
of suffering. Moreover, it should be remembered that 
great surgeons have made their work intelligent and 
facile by operations upon the human cadaver; the 
glory of many of our country’s dead surgeons has 
never been eclipsed by any of those now living, no 
matter how much time they haye given to. vivisee 
tion, 

What shall be said of the value of experimental 
therapeutics ? The shortest and most positive answer 
is that given by one of the highest Freneh authorities, 
Dujardin-Beaumetz: ** Experimental therapeutics exist 
only in name, and will continue nominal until we are 
able to create at will in animals the diseases common 
to mankind.” 

The famous Hyderabad Commission, after killing 
hundreds of animals, chiefly dogs, by chloroform 
anesthesia, concluded that death occurred from as- 
phyxia, and never from syncope; and therefore in the 
administration of chloroform as an anesthetic to 
human beings, the respiration only need be observed. 
Dr. Richardson shows that the inference is erroneous, 
ating that “its first failure arises from the fact that 
the reasoning soul, as Thomas Willis calls it, is left out 
of the argument.” Not only this, but equally able and 
e‘nivent experimenters with those concerned in the 
Hyderabad investigations have shown that dogs may, 
when killed by ehloroform inhalation, perish from 
syneope, or from syncope and asphyxia, instead of 
from the latter only. Differences of climate and differ- 
ence of dogs have been suggested as explaining these 
different results. Who shall compose these strifes ? 
What uncertainties may belong toinvestigations made 
by the most skillful,and bow unwilling should medi- 
cine be to accept all conelusions of the laboratory as 
certain truth ! 

Medicine does not accept in all such 
clusions. For example, doctors, relying upon clini- 
eal experience, give certain mercurials to excite the 
hepatic secretion ; but this practice ought to have been 
abandoned long azo when the experiments of Ruther- 
ford proved that in dogs no such result followed. Im- 
agine the experimental thcrapeutist giving a patient 
a dose of calomel, who innocently asks. “Is thy ser- | 
vant a dog that this drug is given me The doe- 
tor of course can reply, though the imperfection of 
his method is thus confessed, ‘No; it is because you 
are not a dog that I prescribe it.” 

Some two years since, Herbert Spencer having sug- 
gested to Huxley that in case he were sick he “would 
employ a practitioner who trusted in the teaching of 
experimental therapeutics, the latter replied. ‘* Heaven 
forbid that I should fali into that practitioner’s hands! 
and if | thought any writings of mine could afford 
the slightest pretext for the amount of manslaughter 
of which that man would be guilty, I should be 
sorry indeed.” | 

When one reads the experiments made upon ani- 
mals with some well known remedies, very probably | 
he finds no addition of a practical sort to his kuow- 
ledge; he learns nothing as to when, iu what doses 
and intervals, the medicines are to be administered. 
Digging post holes and fixing posts in them will define 
boundaries, but do not make a fruitful orchard. 

When we consider that drugs do uot act upon man | 
invariably as they do upon inferior animals, nor when | 
thus acting they may not in corresponding doses ; ane 


cases econ- 


9”? 


that animals differ among themselves as to suscepti- 
bility ; and that, finally, “these animals are not suffer- | 
ing from the diseases for which in the human| 
subject the remedies ave to be given, uot indeed af- 
flicted with any disease; it must be obvious that there 


| profit in this business is greater than the loss, 


|“ hawe read 


are sources of fallacy inherent in the method and 
that false conclusions may result. 

Whether the good outweighs the evil, whether the | 
must 
be finally decided not by ardent vivisectionists who 
are liable to become intolerant and aggressive, nor by 
zealous anti-vivisectionists, who may exalt sentiment 
above knowledge and reason, but by ‘the calm, con- | 
tinued observation and experience of conscientious, 


| intelligent practitioners, 


It seems to me that the most valuable result of ex- | 
periments upon animals has been in the discovery of 
the etiology of so-called septic infection ; and hence} 
the means, whether aseptic or antiseptic, by which | 
this great evil may be usually avert 

Pasteur’s investigations as to the cause of hydro- | 
phobia and the employment of preventive inocula- | 


| tions, require longer observation and experience for 


appreciation. Koch’s method of cure of tuberculosis 
rates much lower than it did a few months ago. It is 
not beyond the bounds of possibility that before 
many years the average results from anti-hydropho- | 
bic and anti-tubereculous inoculations will be of such 
an unfavorable character that they will give one of the 
strongest arguments against vivisection. 

There are certain presumptive arguments against | 
vivisection, If there be a God of love and power, with- 
out whose Knowledge not even a sparrow falls to the 
ground—a God who giveth to the beast his food and 
to the young ravens which ery—who is good to all, 
and whose tender mercies are over all His works, sure- | 
ly it is not in accordance with His character and pur- 
poses that avimals should undergo cruel tortures for 
man’s benefit. 

The animal creation has been made subject to man ; 
many of them are our dependents, and some capable 
of the strongest attachment to human beings, and be- 
come the most devoted friends. Even the wild ani- 
mal sometimes appeals in its distress for human help. 

What might not all animal creation become to man 
if everywhere the law of kindness ruled his action! 
Physicians, whose very name points to widest sympa- 
thy with nature, ought to be the chief apostles in pre- 
venting cruelty and proclaiming kindness to animals 
as the duty of man, and therefore must take heed lest 
the power of their apostleship be weakened bv need- 
useless and painful vivisections, for preaching 
if good effect comes from the 


less, 
and practice coincide, 
former, 

The attitude toward vivisection taken by some of 
the best men of the age is assuredly very hostile. For} 
example, three of the greatest poets of the century— | 
Tennyson, Robert Browning and Whittier—have con- 
demned it. Chief Justice Coleridge, Phillips Brooks 





and Morgan Dix are other illustrious men that have 
Robert Browning, a few onl 


given severe censure. 
before his death, said : 

“But this I know. I would rather submit to the) 
worst of the deaths, so far as pain goes, than have a| 
single dog or cat tortured under the pretense of saving | 
me a twinge or two.” 

Morgan Dix, in the course of a letter written upon | 
this subject last year, uses the following language : 

of the t inflicted: in the 
name of science on the ereatures committed to our 
eare or placed in our power by a Divine providence, 
and they have made me sick at heart for weeks to- 
gether. I shall never peruse these frightful statistics 
again. I have read what arguments are made in ex- 
tenuation or recommendation of the practice, and 
their only effect has been tostrengthen my conviction 
that man is capable of becoming the most barbarous 
and most merciless of all agents.” 

It is wise for physicians interested in vivisection to 
recognize that there ison the part of prominent wo- 
men and men in the laity a strong sentiment of antag- 
onism to experiments upon animals, and therefore 
they should avoid all such work not promising certain 
benefit to man, and anesthetics ought always to be 
employed. I sometimes fear that the anesthesia is 
frequently nominal rather than real, else why so many 
and ingenious contrivances for confining the aniwal 
during operations—contrivances that are not made use 
of in surgical operations upon human beings, their im- 
mobility being secured by profound anesthesia. 

While it is my belief that the majority of vivisectors 
pursue their work out of ardent love of science, or de- 
sire to benefit humanity (and I trust they carefully 
and conscientiously avoid inflicting needless pain), 
there are others who seem, seeking useless knowledge, | 
to be blind to the writhing agony and deaf ‘to the ery | 
of pain of their victims, and who have been guilty of 
the most damnable cruelties, without the denuncia- 
tion by the public and the profession that their 
wickedness deserves and demands. These criminals 
are not confined to Germany or France, to England or 
Italy, but may be found in our own country. 

Should the law restrict the performance of vivisec- 
tion? I think it ought, chiefly as an expression of | 
public sentiment and for moral effect. 

That restriction ought to forbid all experiments 
upon animals made without worthy es and in 
every case, so far as possible, the animal during and 
subsequent to the operation must be preserved from 
pain. Original investigations, very often a euphemism | 
for vivisections, may seem quite fascinating to the| 
young medical student, and possibly he thinks there- 
by to find a short road to fame; the result frequently 
remains in the embryonie condition of manuscript 
read chiefly, if not exclusively, by the author. But 
such investigations ought not to be made except under 
the directions of a qualified and conscientious teacher, 
who will see that they have a reasonable probability 
of usefulness, and that they are conducted so that no 
pain or the least possible pain is inflicted. Vivisection 
is in more danger from ignorant, rash, and reckless ex- 
perimenters than from those directly hostile to it. I 
cannot think that vivisections done for teaching pur- 
poses, simply showing what has been proved time and 
again upon hundreds and thousands of victims, are 
justifiable, unless anesthesia is employed not merely 
to mitigate, but completely to abolish, suffering of the 
animals, If the rule just mentioned is not observed, 
the influence of such experiments is injurious both to 
the operator and to the witnesses of the operation.— 
Extracts from the annual address before the American 
Academy of Medicine. 

* This was ‘written in 1891. Already, in 1805, the “anti-taberculous in- 
oculations* have been given up. 
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rating and burning acetylene ges produced from calcium carbide. 
—The apparatus descri can be made on a small or large scale, 
as desired.—A valuable paper on the manufacture of the new illu- 
minant, also describing its application for use in microscopy 
and for the tantern.—7 illustrations. 1 
The Porcelain Works at Meissen.—This per gives a descrip- 
tion of the various prc used in the manufacture of Dresden 
ebina, including the preparation of the raw material, making, 
painting, glazing and firing the ware.—13 illustrations l¢ 


CATALOGUES. 


A Catalogue of Valuable Papers contained in Sct- 
ENTIFIC AMERICAN SUPPLEMENT during the past ten 

ears, sent free of charge to any address; also, a con) 
prehensive catalogue of useful books by different 
authors, on more than fifty different subjects, has 
recently been published, for free circulation, at the 
office of this paper. Subjects classified with names 
of authors. Persons desiring a copy have only to ask 
| for it, and it will be mailed to them. Address 


MUNN & CO., 361 Broadway, New York. 


BATENTS! 


MESSRS. MUNN & CO., in connection with the pub- 
lication of the SclIENTIFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for Inventors. 

In thie hine of business they have had nearly fifty years” experience, and 
now have unequaled facilities for the preparation of Patent Drawings, 
Specifications. and the prosecution of Applications for Patents in the 
United States. Canada, and Foreign Countries. Mesers. Munn & Co. also 
attend to the preparation of Caveats, Copyrights for Books, Labels. 
Reisenes, Assignments, and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

A pamphlet sent free of charge, on application, containing full infor- 
mation about Patents and how to procure them ; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reisenes, Infringements, 
Aseiguments, Rejected Cases. Hints on the Sale of Patenta, etc. 

We also send, free of charge, a Synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents in all the principal countries 
of the world. 

MUNN & CO,, Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.--Nos, 622 and 624 F Street, Pacific Building, 

near 7th Street, Washington, D. C. 
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